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es over head-type meters 
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8 BASIC ADVANTAGES 


. Metering elements and fluid being 
red clearly visible 


2. Wide flow range —20-to-1 easily 


nly spaced scale divisions — 
compression of scale at low flows 


4. Low, constant pressure drop— 
reduces pumping costs 


5. New Stabl-Vis rotameter com- 
pensates for viscosity and density 
variations 


6. 10” to 24” travel of metering float 
—accuracies correspondingly high 


7. Instantaneous response to flow 
change —no friction or hysterisis 


8. Measures corrosive gases, liquids 
and slurries that no other meter will 
handle accurately 
































WIDE FLOW RANGE— 
20-to-1 easily obtained 


The wide flow range of the rotameter will help you greatly to 
obtain flexible flow rate control. Changes in product demand, 
shifts from one product derivative to another, seasonal load 
variations, conversion to an entirely different product—all of 
these possibilities happen and often require a lower or higher 
flow rate than you originally planned. Under these circum- 
stances, your choice of the Fischer & Porter rotameter with 
flow ranges as great as 20 or 30 to one from maximum to 
minimum flow will save in the number of meters required and 
will enable you to shift smoothly to new operating conditions 
without a moment’s delay. 

The wide flow range of the Fischer & Porter rotameter is 
only one of many advantages which are thoroughly described 
in our latest 28-page booklet entitled “A New Era in Flow 
Rate Measurement,” just off the press. It contains authorita- 


tive information and an interesting pictorial presentation of 


the subject that is highly instructive. We will be glad to send 
you a copy without obligation. 


FISCHER & PORTER PRODUCT INFORMATION 


THE NEW MASTER-ENCLOSED ROTAMETER 
that you asked for 


or to submit specifications. 

From the combination of this 
data with our own field experi- 
pany conducted a market sur- ence has come the series 700 
vey todetermine both what was MASTER-ENCLOSED rota- 
needed and what was wantedto meter, an instrument whose 
give instrument engineers a sound and ingenious design will 
rotameter type flow rate meter arouse the enthusiasm of in- 
which would meet all their strument-minded engineers. 
requirements. Two tentative The F. & P. series 700 
new rotameter designs were MASTER-ENCLOSED rota- 
displayed and visitors were re- _ meter offers you a new standard 
quested to choose which one of usefulness, convenience and 
they preferred. They were _ simplicity in flow rate meters. 
asked to point out the weak- Catalog 25-D describing this 
nesses of both or to sketch up fine new instrument will be 
theirown ideasforimprovement sent upon request. 


Just before Peari Harbor, at the 
Chemical Show in New York 
City, Fischer & Porter Com- 


You will be able to see our latest developments at 
BOOTH 304-306— CHEM SHOW, NEW YORK, DEC. 6 to 11 


FISCHER & PORTER CO. 


2310 COUNTY LINE ROAD, HATBORO, PA. 


RATE OF FLOW INDICATING, RECORDING OR CONTROLLING ROTAMETERS FOR ANY LIQUID OR GAS 


October 1943—IJ nstruments—Page 


A3 

















INCHES AND TEN 


E40 iN 


ee ON 





Sene LEG absolute pressure gauges, 
originated by Trimount, permit direct 
reading, in absolute units, of both pres- 
sures and vacuums. No interpolations. 
No corrections for barometric pressure 
or temperature. Only one original set- 
ting required —an easy procedure. Com- 
plete range of sizes; highest quality. 


NOTE: By means of special methods 
devised by Trimount, absolute pressure 
gauges can now be shipped to you ready 
for installation. No need to wait for a 
factory representative to deliver them. 


Place your orders now for Trimount 
absolute pressure gauges for early de- 
livery. ASK FOR BULLETIN describ- 
ing Trimount Red-Line Manometers. 


TRIMOUNT INSTRUMENT COMPANY 
523 South Plymouth Court * Chicago 5, Illinois 
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N Tuesday, September 14, a “Press Conference on In- 
d dustrial Electronics” was held by the General Electric 
(o. at Schenectady. Your editor attended it and this page, 
consequently, is not so much an editorial as a brief combi- 





nation of a report and commentary. It has to be brief 
pecause a full report (like the “Proceedings” of a scientific 
or engineering society) would take the shape of a book. 
It has to be a commentary as well as a report because the 
attitude of the G-E executives, scientists and engineers 
who acted as hosts was something like this: 

“Of course we’ve prepared a detailed program, we've set up 
exhibits, we've arranged group visits timed to the minute, we can 
lad you up with printed and mimeographed matter and with 
photographs, but never mind all these details and never mind 
commercial matters: let each one of you fix his attention on the 
things or trends that will interest his readers; our main purpose 
is to prove that, industrially speaking, electronics is not a new 
science nor are its possibilities solely in the future.” 

The events consisted of (1) ad lib visits by early-arriving 
guests; (2) buffet luncheon; (3) the Conference proper, at 
which technical papers were presented; (4) an exhibit of 
industrial electronic equipments; (5) small-group visits to 
several plant buildings; (6) dinner; (7) brief after-dinner 
talks; (8) general get-together of hosts and those guests 
who did not have to catch early-evening trains. 

The formal conference was presided over by W. C. Yates, 
Asst. Mgr., Industrial Division. Six papers were read: 
“Industrial Electronics—Not Only a Promise for Tomorrow” By 







L. A, Umansky, Asst. Mgr., Industrial Engineering Division. 1943 
will see 25 billion kilowatt-hours of electrical energy passing 
through electronic devices. The application of electronics has 


brought about profound changes in many of our manufacturing 
industries. “In the true perspective of things, electronics has 
taken its place as an equal partner, side by side with other elec- 
tric equipments, ENHANCING RATHER THAN SUPERSEDING THEM,” 

“Blectron Tubes” By W. C. White, Engineer, Electronics Labora- 
tory. Tubes are available that will measure currents of far less 
than a billionth of an ampere; others will carry thousands of 
amperes. Voltages of a millionth of a volt can be amplified, and 
rectification up to 100,000 volts provided for. Tubes are available 
to provide frequencies up to about a billion cycles. Physically, 
some tubes fit into a thimble; others are bigger than a man. The 
present trend in tube development appears to be along the line of 
stepping up their characteristics over a several-fold range. 

“Electronics in Power Conversion and Frequency Changing” By 
L. W. Morton, Industrial Engineering Division. The application 
of electronics in the shape of power rectifiers has expedited the 
recent expansion of facilities for producing light metal. On the 
subject of frequency conversion, a pioneer d-c. transmission system 
built by G-E and operated by the N.Y. Power & Light Corp. has 
been in operation for several years and takes power at 49 cycles 
ind delivers it to another system 17 miles away at 60 cycles. 

“Electronic Measurements” By W. C, Hutchins, Manager, Special 
Products Division. “Progress has many times been stymied because 
of the need for more sensitive and more accurate measuring equip- 
ment. In many cases the solving of these measurement problems 
ippeared to be impossible until electronic equipment was used... . 
It is a fact that during the last ten years the application of elec- 
tron tubes to measurement problems has enabled the engineer to 
lesign and build equipment . .. that otherwise would have been 
impossible,” 

“Blectronic Heating” By J. P. Jordan, Electronic Heating Sec- 
tion, Industrial Heating Engineering Division. Two broad fields: 
induction heating of metals and dielectric heating of nonmetallic 
materials such as plywood, plastics, and foods. 

“Industrial Electronic Control’ By E. H. Alexander, Engineer, 
Industrial Control Division. No single industrial electronic equip- 
ment has contributed more to war production than resistance 
welding control. An important recent contribution is the electronic 
current-regulating compensator. With G-E’s electronic motor con- 
trol drive (“Thy-mo-trol”’) it is literally possible to make a d-c. 
motor do useful tricks with power supplied from an a-c. line: 
operate over a wide speed range and start, accelerate, decelerate, 
regulate, and reverse, simply by turning a tiny dial or pushing 
small buttons. [Norge. The front-cover shows a typical “‘Thy-mo- 
trol” application: driving airplane governor motors from 900 to 
3000 r.p.m.—MFB.] Perhaps the best-known electronic control 
is the photoelectric control, whose applications exceed those of all 
other industrial electronic devices in quantity and variety. 


I have made these abstracts and excerpts extremely brief 
for two reasons. First, interested readers can obtain copies 
of some of the papers (perhaps of any) by writing to Mr. 
H. A. Beaudoin, G-E News Bureau, Schenectady, N. Y. 
The second reason occurred to me after hearing these six 
papers, while I was looking over the exhibits: the number 


EDITORIAL 
he G-E Press Conference on Industrial Electronics 


of G-E electronic instruments and control devices on display 
seemed to me to be much smaller than the number that 
have been described in Instruments. After getting back to 
Pittsburgh I had my wife go through the 190 issues since 
Vol. I No. 1 and make a tabulation. Although she has been 
my secretary for fourteen years, she could not distinguish 
between “electronic” and “non-electronic” in many cases. 
Well, neither could I. . . and neither could anyone, in those 
cases! Anyway, here is the way I classify (more or less 


arbitrarily) all G-E items printed in Instruments: 
s 

Classification R R2SSBES8B 8S SBBHEBBSESEYE BQ 3 
SOeaenaerkrkeaeaeesxakeoeeaesxseeaeeseeaeeeeea S 
-“ = = fF = « w-« ay _ = “ = —“- -« « BB 
Purely electronic* 0 0 1 e 23 4 a 28 2 ea .8 @& 3 oe i2 
Partly electronic* 0 0 2 6 5 6 9 6 7 4 6 5 7 5 7 Bi 
Non-electronic* 2 3 5 5 11 16 18 19 17 10 17 10 17 14 15 10 199 
Total 2 3 8 2 18 23 26 28 23 17 21 16 22 223 21 17 «282 
*“Purely electronic’’ means electronic tubes, phototubes, cathode-ray tubes etc. ; 
‘‘partly electronic’ means instruments employing electron tubes; ‘non-electronic’ 


needs no definition but it includes instruments called ‘‘electronic’’ by the manufac- 
turers in spite of the total absence of electronic devices in these instruments. 


(a) January-October issues inclusive. 

NOTE—Since the early thirties Instruments has not made it a point to report new 
electron tubes as such, because most were new special models for radio, etce., rather 
than for Instrumentation; and because other technical journals began to make & 
specialty of reporting all new tubes systematically for their fields. 

This analysis, though limited to one manufacturing com- 
pany, should prove instructive: to post-war planners, for 
example, because in addition to the twelve G-E electronic 
instruments we reported in 1942-3, many more were devel- 
oped but not announced; and this is true of so many com- 
panies that, if wartime censorship were suddenly lifted, we 
might have to put out a big “Now It Can Be Told” supple- 
ment on new electronic instruments alone! 

Of the plant tour I have many impressions—including 
the impression that all electronic instrumentation applica- 
tions I saw had been covered in Instruments, but with one 
notable exception: an electric furnace equipped with a 
Leeds & Northrup potentiometer recorder-controller com- 
manding G-E “Reactrol” units whereby stepless contrul is 
obtained. This new method rates and will get an article. 

At the dinner, famous G-E scientists made their appear- 
ance and, to the delight of the visiting editors, did not sit 
at the head table. Naturally, the private conversations can- 
not be reported but they will result in interesting articles 
in future issues, needless to add. 

My general impression? Here it is, from my Oct. 1931 
editorial (yes, exactly twelve years ago): 





“THE OPEN DOOR” 

ITTLE does it matter whether the “lag” of an electron tube 

is a millionth, a billionth or a trillionth of a second .. The 
most sensitive mechanical, electromagnetic and fluid relays seem 
extremely sluggish in comparison. Many manufacturers of 
automatic control instruments have pounced eagerly ujon this 
means. ... / A mere list of successful automatic control applications 
would cover several pages of fine type. 

But let us not be carried away with excessive enthusiasm. .. . 
Serious problems remain to be solved To put it in the 
parlance of Instrumentation, “you can get a wonderful on-and-off 
action with these gadgets but you can’t get an exactly propor- 
tional amplification.” 

There, oh ye physicists in the research departments of instru- 
ment-making and -using companies, is a challenge to your in- 
genuity and resourcefulness! Instrumentation is measurement and 
control—measurement not only in the sense of “go” and “not go” 
but in its true sense of assigning exact numerical values. As long 
ago as 1924 we saw an electric eye sorting cigars into twenty-one 
grades of color, but the research man who exrlained it confessed 
that it was not likely to provide smaller intervals and that it was 
altogether incapable of providing a continuous scale. 

Exact measurement requires not only that the instrument be 
sensitive but that its indications be accurate. Thanks to the elec- 
tronic engineers we have a degree of sensitivity beyond our 
wildest dreams. It is up to us to utilize this sensitivity so that the 


true value of whatever is measured will be indicated and recorded 
and so that the setting point of an automatic controller can be 
raised or lowered on a numerical—not an arbitrary—scale. 


Even at this stage we believe that the General Electric Company 
is perfectly right in declaring that the name “Thyratron” was 
applied to one of its series of tubes because it comes from a 
Greek word which means “door’’—because electronic tubes are the 
open door to marvelous developments. 


—M. F. BEHAR 
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By J. G. ZIEGLER thn 
Taylor Instrument Companies, Rochester, N. Y. 1-lb. ¢ 
be do: 
PART II the rate of output pressure change, or 4 lbs./in.2 per minute. § partic 
“PROPORTIONAL PLUS RESET” CONTROLLERS When pen and setting point coincide, automatic-reset gives I two s 
N Part I*, air-operated recorder-controllers giving only # zero rate of change so the output pressure will remair (3) 
the proportional characteristics were considered. It ‘t@tionary regardless of the actual output pressure. setin 


— 7 ‘ ie . ® ; : outpu 
was shown that they are capable of producing stable RESET RATE 


control when adjusted to the proper proportional sensitiv- A convenient unit to express quantitatively the magnitud _— 
ity. They have one major weakness and that is their in- f 6 ler a 
i : oa : ee Se 2 f the automatic-reset characteristic is called “Reset Rats,” 
ability to compensate completely for load changes: allowin 7 senate (4) 
- ann pene anges: allowing the number of times per minute that the output pressur 
a sustained deviation of the controlled temperature for any ye. : ' ol icy peer 
a sustz g perature for any  Gunlicates th : scaitnt ahesnienhamtabin uisis A 
but the one load for which they are zeroed. When process pe romenge tg La peenle we ine igaistcate rine Be 
é y 4 , process — <._ Spice "8 é ergs 
rere sete q ‘ f rte . a given pen deviation. In Fig. 17 the output changed 2 lbs. sure 
oad changes are large and when the proportional sensi- . *% . 9 ee : ; 
ae : ; ; ‘ in.* per minute for a 2 lbs./in.* proportional-characteristic J the o 
tivity is low, the resulting load error may be intolerable. chanwe. It duplicated the proportional-chavecteristic chane: 

The second controller characteristic, called AUTOMATIC- et segs tit 2 ae ; ao now) 
rer ment? sea: q . : <r ere once per minute, so the reset rate is one “per minute.” Like outp 
RESET, operates to eliminate load error or to minimize it. siiee. is Wis 40 this uenek vate fe al ices ‘aadnate? t 
The proportional characteristic only detects chan i a ee ee eee eeee | ee See onees 

é é ‘ } $ ges in pen : pee 
sa é ; sual ee since a 4-lb. original change produced a 4-lb. per minut put 
position and gives proportional changes in “output” [i.e., : f ch a 
in the pressure of the compressed air f he instr — <a —_— 

f Ss pressed air from the instrument es bh ainenen O jeviati in Fic. 18. but the . 
to the controller’s valve]; automatic-reset takes into account 18. shows the same deviation as in Fig. 18, but th (0 

: reset rate has been reduced to 0.5 per minute so that the 
the distance between the pen and the settin int at |) ae “yh : ' of tl 
wae P & point at any = 4-Jb. original ch iv ly 2 Ibs./in.2 inute rate 
time and gives a rate of output pressure change proportional “ED. OFIGINA! CHANZS gives ohiy s./in.? per minute ré dese 

“ie! : , f change 
to this deviation. If the temperature is too high, automatic- ° Sen . 9 , on 
initial eheaa dh th cunt insti dinieall Most “proportional plus reset” control instruments have extr 
Bee yO ee enn, Oe oe a ene Oe n adjustment for varying the reset rate. The amount and for : 
sary to reduce the temperature. As the t tur , S we netted Ao ai 
ae yee a oe vo eee op continuity of adjustment may vary on instruments of dif. trou 
proaches the setting point, automatic-reset changes the out- ferent makes teat tha aed charestediatic and the effect of mint 
hut pressure even more slowly. When the instrument pen is resct rate adjustment is essentially the same on all. Kan 
a — point, automatic-reset ee to act. The reset rates necessary on different control applications requ 
1e response of a “proportional plus reset air-operated vary widely: certain temperature control jobs call for reset wn 
recorder-controller to a suddenly-applied pen deviation is Sit a hoes 0.02 > matmate whit . trol ap- the 
eat fin ter: 2; Eek Un ceed 8. 6 Unite 8 tr ined rates as low as 0.02 per minute while pressure control 4] the 
a ta dh eanieaies an ek lications sometimes can use reset rates as high as 50 or wou 
the devi . uw” ° di 9 ° p s § sc s gn as 
pen deviation of 4%” gave an immediate 2-lb. change in 100 per minute 
output pressure due to the proportional characteristic. etertintnatien of the best reset rate adjustment on a jot 
After jumping from 4 to 6 Ibs. the output pressure con- te eraatiy facilitated tf the acten) eéent vate values obtain- 
tinued to rise at a rate of 2 lbs. per minute, reaching 12 r¥,. a a : ‘ ea ialiagee 
a ot Cie bd of S thieien a able on the instrument are known. Some control instrum nt 
Fie sh Ssteiien an Ue fact a ey ee ae dials are calibrated in reset rate; on those calibrated in : 
Ss. “s 8s . Stil ta — arbitrary units it is suggested that the actual values be use 


to the deviation: twice as much pen deviation gives twice . . < en 
P ad determined for several points on the dial so that a calibra- che 


tion curve can be drawn. If the instrument manufacturer the 









*Instruments, July 1943, pages 394-397. 
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Fig. 22 









cannot supply the information you can easily make the de- 
termination yourself. 

To determine reset rates on a recorder-controller instru- 
ment : 

(1) Fix the pen at some point near the middle of the 
chart. Adjust the proportional sensitivity to a low value, 
say 2 or 3 lbs./in.* per inch. Adjust to the fastest reset rate 
and turn the setting-arm to give an output pressure of say 
10 lbs./in.2 per inch. You will find that the output pressure 
will slide one way or another so that you have to move the 
setting-arm toward the pen in order to maintain 10 lbs./in. ”. 
(It is a good idea to tap the output pressure gage during 
this procedure so that small rates of change can be detect- 
ed.) Eventually you will find the setting-arm position which 
maintains a steady output pressure of 10 lbs./in.2. Wait a 
few minutes to be sure that the exact zero position is de- 
termined. The setting-arm and pen should coincide if the 
instrument is correctly aligned. 

(2) Adjust the reset rate to its minimum and determine 

the amount of setting-arm movement necessary to give a 
1-lb. change on both sides of the zero position. This should 
be done rather quickly if the minimum reset rate of the 
particular instrument is not below 0.5 per minute. Mark the 
‘Set gives H two setting-arm positions. 
1 remain (3) Adjust the reset rate to its maximum and turn the 
re. setting-arm to the extreme of the chart which lowers the 
output pressure. Leave it there for a few minutes and then 
return the setting-arm to the pen position. If the output 
pressure is not below 7 lbs./in.?, repeat until it is. 


Tr minute. 


agnitude 


T RATE,” = - 
oe (4) With the pen setting-arm together and the output 
i SS re . 
wie pressure below 7 lbs., turn the setting-arm to the mark 
oh Y @ which increases the output pressure 1 lb. The output pres- 
Z Ibs. an . 
‘ae : sure will jump up 1 lb. and continue upward slowly. When 
cteristic é 
“wn . the output pressure crosses 8 lbs. (you are tapping the gage 
change age A 
my] * : now) start timing and at the end of one minute note the new 
° 41Ke- ° ° ° a 
= ta? output pressure. The pressure change during this minute is 
ninute ° ° 
a : numerically equal to the reset rate. For example, if the out- 
} ° ° 
_ put pressure changed from 8 to 10 lbs. during this one- 
but tI minute period, the reset rate would be 2 per minute. 
1e - . E 
bat the (5) Move the setting-arm to the mark on the other side 
c ic 
ao: tite of the pen and check the reset rate as the output pressure 
descends. The two values should check quite closely. 
s have On “very fast” reset rates, the output pressure may go to one 
alg: extreme before the one-minute period. If so, simply check the rate 
nt and for a shorter time. For example, if the output pressure changed 
of dif- from 8 to 12 Ibs. in 15 seconds, it varied at a rate of 16 Ibs. per 
fect of minute, so the reset rate is 16 per minute. 
Determination of low reset rates can be done more quickly if 
: greater driving forces are applied. Find the setting-arm position 
ations required to give say a 6-lb. change due to the proportional char- 
reset acteristic (instead of the 1-lb. change prescribed above) and clock 
ol ap- the rate of change which results. If, for this setting-arm position, 
) . the output pressure changes 3 lbs. in 5 minutes, the reset rate 
VY OF would be 3 Ibs. per 5 minutes per 6-lb. driving force or— 
a job ———- = 0.1 per minute 
(5) (6) 
)tain- 
iment ADJUSTING FOR STABILITY 
eC z As we have seen, the automatic-reset characteristic is 
S bey useful for eliminating load error; it is not a stabilizing 
| ol characteristic as is commonly thought; instead it decreases 
rer 


the stability of control. On a given job, an increase in reset 





Fig. 23 


rate causes an increase in amplitude ratio.* This decreased 
stability can be overcome by decreasing the proportional 
sensitivity but if we progressively increase reset rate and 
cut down sensitivity to maintain the same amplitude ratio 
we would find that the control became poorer and poorer. 
The period of oscillation would progressively increase and, 
for a given load change, the initial deviation would increase. 
So we might say that the automatic-reset characteristic is 
a “necessary evil” because the only good thing it does is 
eliminate load error; in all other respects it is bad. 

Adjustment of the reset rate on a job must be a compro- 
mise: fast enough to give a reasonably rapid return to the 
setting point but not so fast that excessive lowering of 
sensitivity is necessary in order to maintain stability. Look 
now at the recovery curve of Fig. 23. This is the same proc- 
ess that drew the previous curves in Part I with the same 
load change applied. This curve, obtained at a sensitivity of 
8 and a reset rate of 0.75 per minute, represents about the 
optimum that can be obtained with this type of controller. 
The lower reset rates of 0.5 and 0.25, used in Figs. 22 and 
21, give excessively slow return to the setting point. A reset 
rate of zero in Fig. 20 shows no tendency of the pen to 
return. 

To the right of Fig. 23, increased reset rates quickly re- 
duce the stability as shown in Figs. 24 and 25. So the set- 
ting of 0.75 per minute gives about the best recovery curve, 
that shown in Fig. 23. 


RELATION BETWEEN RESET RATE AND PERIOD 
OF OSCILLATION 
Tests on a large number of control applications indicate 
that a handy relationship seems to exist between reset rate 
and period of oscillation. On pressure control jobs with short 
periods, fast reset rates can be used; long-period applica- 
tions require slow reset rates. In fact, the best reset rate 
seems to be about equal to the reciprocal of the period of 
oscillation. A job having a 10-minute period would use a 
reset rate of 0.1 per minute; a job with a % minute period, 
a reset rate of 2 per minute. A clock which rotated the 
chart in one hour was used to draw the curves for these 
articles. The actual period of oscillation in Fig. 20 is 1.3 
minutes. The reciprocal of this, 1/1.3, is 0.75 per minute, 
the reset rate used in Fig. 23. This provides an easy method 
for finding the approximate reset rate required on a job. 
The period of oscillation should be determined with the 
reset rate adjusted to the lowest value possible on the par- 
ticular controller and with the sensitivity adjustment that 
gives a damped oscillation with an amplitude ratio below 
1.0 and above 0.2 but preferably around 0.25. The reset rate 
is then increased to the value calculated from the period 
(or the nearest adjustment below the correct value if the 
adjustment is in steps) and the sensitivity lowered until an 
amplitude ratio of 0.25 to 0.35 is obtained. 


EXAMPLE OF ON-THE-JOB ADJUSTMENT 
Let us go through the adjustment of a “proportional-plus- 
reset” controller on a job. We will assume that the process 
is under manual control and that large disturbances are to 


*The amplitude of one swing of the pen, divided by the ampli- 
tude of the preceding swing in the same direction 
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be avoided when the controller is cut on and during its 
adjustment. 

The FIRST STEP, as in the adjustment of a proportional- 
characteristic controller, is to estimate the output pressure 
required to give the necessary control valve opening. The 
better the guess, the less disturbance will be caused when 
the controller is cut on. Say that 8 lbs. output pressure is a 
reasonable guess on the process for which an adjustment 
chart is shown in Fig. 26. 

The SECOND STEP is to get the controller balanced for this 
8-lb. output pressure. This was done while the process was 
still on manual control around 9:15. There are two ways to 
balance or zero a “proportional-plus-reset” controller: 

A. If the controller has its own air supply reducing 
valve, turn the instrument setting-arm as far as possible in 
the direction which increases the output pressure. Adjust 
the sensitivity to a low value of 2 or 3 lbs./in.2 per inch and 
adjust the reset rate to its maximum value. Adjust the con- 
troller air supply down until the output pressure comes to 
the required value; in our example, 8 lbs./in.2. Then wait 
a sufficient length of time for the automatic reset mechanism 
to balance. The time will depend upon the maximum reset 
rate available in the controller: if the maximum is 1 per 
minute, it will take about five minutes; if the maximum is 
5 per minute or more, the balancing will be essentially com- 
plete in 1 minute. Check by moving the setting-arm past the 
pen position. When balance is achieved, the output pressure 
should start to fall just as the setting-arm passes the pen. 
As soon as this occurs, adjust the reset rate down to its 
minimum value. 

B. If the instrument does not have its own air supply 
reducing valve, adjust the sensitivity to 2 or 3 lbs./in.? per 
inch and the reset rate as fast as possible. Turn the set- 
ting-arm until the output pressure comes to the desired 
value (8 lbs. in this case). If pen and setting-arm are not 
together, the output pressure will not stay at the right 
value but will slide one way or the other. As this occurs, 
move the setting-arm toward the pen to maintain the same 
pressure. (Tap the output gage during this maneuver.) 
You will find as the setting-arm comes nearer the pen, 
slower and slower movement is required until eventually 
they almost coincide and the output pressure remains sta- 
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tionary. When this point is reached, adjust the »: 
its minimum. 

The THIRD STEP is to open the steam (or oth 
medium) to the control valve and close the by-pa 
if the required output pressure was correctly esti 
pen will not move. In Fig. 26 this was done at 9-: 
pen started up, indicating that the 8-lb. guess wa 
rect. The error is corrected in one of two ways d 
on the method used in step 2: 

A. The setting-arm is left at the extreme of the chart oc. 
step 2 and the output pressure increased or decreased hw a 
of the steam supply reducing valve in order to bri: 
back to the desired point. The reducing valve simply serves 
motely position the control valve. When the pen has settled 
correct value, wait a minute or so for the pressure to eq 
the new value. Then cut the reset rate to a minimum. prin 
setting-arm behind the pen and adjust the air suppl; 
back up to the normal value. The instrument output 
should not change appreciably. The controller is now cont 
the process but with excessively low sensitivity and 1 
settings. 

B. When the pen begins to deviate, move the setting-arm in 
the opposite direction enough to return the pen to the correct 
value. In this case you use the setting-arm to manually positior 
the control valve since the effect of pen movement on the output 
pressure will be slight in the low sensitivity of 2 or 3 Ibs./in.2 per 
inch. Note the new output pressure. (On Fig. 26 the required out- 
put pressure was about 9 Ibs./in.2 so the guess of 8 Ibs. was not 
too bad.) Increase the reset rate to 3 or 4 per minute if possible 
and start moving the setting-arm toward the pen to hold the out- 
put pressure at the same value. Tap the gage and watch the gage 
not the setting-arm or pen. You will have to move the setting-arn 
fast at first and then more slowly as the setting-arm approaches 
the pen. When the output seems to be stationary, look up at th 
chart and you will find that the setting-arm is behind the per 
Quickly adjust the reset rate back to minimum. 

The FOURTH STEP is to find the period of oscillation. To 
do this the sensitivity must be increased until a damped 
oscillation is produced as was done with the proportional- 
characteristic instrument in Part I. In fact, with the com- 
pletion of step three, we have essentially a proportional- 
control instrument since the reset rate is zero or very low 
In step three the instrument was zeroed for the required 
output. 

In Fig. 26, the controller was on the line and zeroed for 
9 lbs./in.2 output pressure at 10:30 A.M. The sensitivity 
was at 2 lbs./in.2 per inch and the reset rate at zero. A dis- 
turbance was made by moving the setting-arm away from 
the pen for a few moments to start an oscillation. The ex- 
cessive stability indicated that an increased sensitivity was 
required so it was increased to 4, to 8, and to 16 lbs./in.° 
per inch, and disturbances created. At 16, a good definite 
damped oscillation with an amplitude ratio of about 0.3 re 
sulted. The period of oscillation was approximately 9 
minutes. 

STEP FIVE is the calculation and adjustment of the reset 
rate. The calculation involved only taking the reciprocal of 
the period of 9 minutes, indicating that a reset rate of 1/9th 
or 0.11 per minute is required. The particular controlle 
used in Fig. 26 had a continuous adjustment so the reset 
rate was set at this value. If a controller with stepwise ad- 
justment had been used, the adjustment giving the nearest 
lower reset rate would be used. For example: The reset 
rates available might be 0.02, 0.04, 0.08, 0.15 and 0.25, in 
which case the rate should be adjusted for 0.98 because it !s 
the nearest value below 0.11 per minute. 

SIXTH AND LAST STEP is to find the sensitivity which gives 
the correct stability. On Fig. 26, a check was made at 1:30 
with the sensitivity still at 16. As expected, the addition of 
automatic reset increased the amplitude ratio. The sensitiv 
ity was then decreased to 12 and another disturbance cre- 
ated which showed a good amplitude ratio of about 0.25, so 
no further adjustment was made. 

In Part I it was pointed out that at different load conditions 
initially-determined sensitivity settings might have to be modified 
This is also true on the “proportional plus reset’ controller with 
the additional nuisance that the reset rate may also be too hig! 
and cause trouble at other loads. If less stable control develops 
after the initial adjustment, don’t turn knobs at random be: - 
you don’t know whether the sensitivity or reset rate is the trouble 
maker. Check methodically: cut the reset rate to a minimum ane 
redetermine the period of oscillation. If it has not changed, th 
trouble came from the proportional characteristic so put in reset 
Concluded on pag } 
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a A “Refresher” on Vibratory Moti 
ther heating f “ 
a Inst M 
ass vale or Instrument Men 
A 4 Uhe 1 y 
1:30, but # By S. R. WILLIAMS 
Wa ( . . . 
: It eo) Professor of Physics, Amherst College, Amherst, Mass. 
» ( ending 
Thus far we have looked into various types of continuous By attaching a pencil or pen to the horizontal rods as 
i aA motion. w we come to another kind called vibratory mo- they vibrate back and forth, the pencil or pen can be made 
rir ve Pi tion, motion which repeats itself in a to and fro movement, to mark a line on a strip of paper placed under the point. 
St to re. Mleither translatory or in a rotatory fashion. All time-_ If, as the pen moves back and forth with uniform speed of 
3ef 2 af > > ; ma : . ° . ‘ 
e - the [measuring devices make use of this type of motion—even rotation of the shaft carrying the cams, the paper is made 
Ze as wr ay. ° ° a ° 
m, } ce the et? the synchronous electric motor clocks which so many of to move with the uniform motion at right angles to the 
pl ssun. us have in our homes and offices. movement of the pen point, the pen will record the displace- 
put pressur In the vibratory types of motion we should differentiate ment of its point from the central position as time prog- 
ogee clearly between those which execute their movements as _ resses. The curve thus obtained is a record of displacement 
¢ @ imple harmonic motion (SHM) and those which do not. All against time. Fig. 2 shows the four records for the four 
ting-arm j, (simple harmonic motion is vibratory, but not all vibratory vibratory motions. If the record is a curve to which the 
= correct (motion is simple harmonic motion. equation, Displacement =r sin ¢, applies, then we know 
lly positioy é : x 
| the outpu | DEMONSTRATION TO SHOW THE DIFFERENCE BETWEEN SHM the movement is one of SHM. 
nn oe ha ,ND VIBRATORY MoTION WuicH 1s Not SHM For the other curves to which D = r sin ¢ is not applica- 
"quired out. , ; ' ble, we simply say that the motion is vibratory or periodic. 
bs. was not Fig. 1 shows a mechanism with four different cams on a ‘he atte 8 : ; . oo 
if possib| . : The four records show at once which ones are merely vibra- 
ssible # common shaft which can be rotated by hand. As these cams ‘ : : . r 
tory motions, and which one is approximately SHM. No. 4 





old the out. 
h the gage 





rotate with the shaft they cause the horizontal rods, 1, 2,3, .. 

and 4, to move back and forth with as many kinds of vibra- is the latter. 
tory motions as there are cams, but only one is even ap- 
proximately simple harmonic motion. The shorter the stroke 
the more nearly does No. 4 approach SHM. It is the same 
type of motion as is found in the piston of a steam engine. 
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Designers and users of instruments of measurement and 
control would do well to keep in mind that a cam can be 
designed to give any type of vibratory motion needed or 
desired in such instruments. There is a cam or eccentric for 
every type of periodic motion desired. 
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DEMONSTRATION OF SIMPLE HARMONIC MOTION 
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very low Fig. 3 shows a kilogram mass, M, attached to the lower 





end of a spiral spring, S, such as one finds in the end of a 
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Fig. 1. Apparatus to show the difference between vibratory mo- 
tion which is simple harmonic motion and that which is not. 
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Fig. 2. Curves drawn by the machine shown in Fig. 1. Curves 
1, 2 and 3 are periodic but not simple harmonic curves. Curve 4 Fig 3. Illustrating simple harmonic motion of translation, i.e., 
iS approximately SHM. motion in a straight line. 
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window shade roller. The mass stretches the spring to a 
certain point of rest which we will call the starting point 
or position of equilibrium. If the mass is now pulled a bit 
farther down and then released, the mass will begin to vi- 
brate back and forth with SHM in a straight line. The 
amplitude of the vibration is the distance from the position 
of rest to the extreme position taken by the mass, i.e., the 
maximum displacement. The practical physicist is interested 
more particularly in SHM because it fits in better with 
many of the motions which he studies in sound, electricity, 
and light. The complete or full period of vibration, 7, is 
the time which elapses between the instant the mass is in 
one position and the instant it is in the same position going 
in the same direction again. 

Gradually, the amplitude of vibration of the mass in 
Fig. 3 dies down and this motion will demonstrate damped 
vibratory motion. Fig. 4 shows how an electrical oscillation 
dies down or “tails out” as in the discharge of a Leyden jar. 
Over short intervals of time, however, we may consider the 
motion as SHM. Some clocks have vibrators in them which 
move up and down as does the mass in Fig. 3. From the 
energy stored in the spring of the clock (the mainspring), 
these vibrations may be maintained indefinitely. It is in 


Fig. 4. When a simple periodic motion begins to have its ampli- 
tude of vibration decrease as shown in this figure, the motion is 
“damped vibratory motion.”’ 


called 





Fig. 5. Standard Pendulum Clock with Kater’s Pendulum beside 
it. The Standard is for timing the period of the compound 
pendulum. 
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this form of vibration that we have real sim; 


é 1armon; 
motion. 
Fig. 5 shows a clock with its pendulum, and side it ; 
a Kater’s compound pendulum. In the energy of the gpris 
in the clock the full amplitude of the vibrations of the nal 
dulum is maintained, and the motion of the pendulum bal 
is discussed as simple harmonic motion. Over short inter 
vals of time we treat the compound pendulum as a case ¢ 
simple harmonic motion, although we know its an plitude i 


slowly decreasing. 


DEMONSTRATION OF SHM oF Rotation 


The simple harmonic motion of rotatory motion js illus! 
trated by the balance wheel of a watch or alarm ¢| 
(See Fig. 6.) By reason of the energy of the wound 
spring of the watch, the SHM of the balance wheel is key 
up continuously. Fig. 7 shows a model of a balance whed 
with its hairspring, S. This outfit over a short |; ngth of 
time may be considered as SHM of rotation. By means of a 
string wrapped around the axis of rotation and carried 
back over the pulley, P, the mass, M, can be made to moy: 


Ock; 
Main 








Fig. 6. Balance wheel and hair spring to a clock. (a) Un- 
attached. (6) In the works of a clock. 











Fig. 7. Model of a watch or clock balance wheel with variab! 
moment of inertia. Illustrates simple harmonic motion of rota 
tion. 
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Fig. 8. A slat clamped rigidly at one end has its free end vibrating back and forth. The free end carries a small camel’s hair brush 
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Fig. 9. Harmonic curve drawn by the brush on the instrument 
shown in Fig. 8. 





up and down linearly (SHM of translation) at the same 
time the main system is executing SHM of rotation. 

In the demonstration, shown by Fig. 1, a curve was 
drawn by moving a strip of paper under the point of the pen 
attached to the rod moving back and forth periodically. It 
was a curve to show the displacements of the vibratory 
motion as time progressed. This may be shown in a very 
simple way by the following. 


DEMONSTRATION OF A HARMONIC CURVE 


A harmonic curve is drawn by a device such as shown 
in Fig. 8. A long slat, S, about the dimensions of an ordi- 
nary lath, say 0.75 centimeter thick and 2.5 centimeters 
broad and 80 centimeters long, is tightly clamped at one 
end in a substantial wooden post, P, attached rigidly to a 
board, B, 15 centimeters wide and about 175 centimeters 
long. The height of the lower edge of the slat above the top 
surface of the wooden base is about 3.5 centimeters. At- 
tached to the free end of the slat is a small, round camel’s 
hair brush, usually made up with a quill as a handle. This 
can be easily attached by a rubber band. On top of the 
wooden base but sliding between guide rails is a thin strip 
of wood about 13 centimeters wide and 1 centimeter thick, 
with a length of say 60 centimeters. The end of the slat 
carrying the camel’s hair brush is pulled to one side and 
released, whereupon it executes a vibratory motion back 
and forth across the movable board. 

On top of the movable strip of thin board, there is fast- 
ened by thumbtacks a strip of paper the width of the mov- 
able strip of wood. If, while the camel’s hair brush dipped 
in black ink is moving back and forth, the strip of paper 
under it is moved longitudinally, the brush will draw a 
harmonie curve which will represent its displacement at any 
instant from its position of equilibrium. This curve may be 
seen in Fig. 9. 

The movement of the mass, M, in Fig. 3 is called SHM. 
How does it differ from periodic motion which is not SHM? 
Somebody discovered that when a body moves around a 
cirele with uniform speed, the projection of the uniform 
circular motion on the diameter of the circle is just like the 
motion of M in Fig. 3; and so simple harmonic motion is 
defined as the projection of uniform circular motion upon 
the diameter of the circle in which the motion takes place. 


a) Un- 


DEMONSTRATION OF SHM AND PROJECTION OF UNIFORM 
CIRCULAR MOTION AS BEING THE SAME 
In Fig. 10 a circular disk, D, is turned with uniform 
speed by a hand crank on the rear of the disk. As the disk 
turns, the pin, P;, moves in a circle with uniform speed. At 
the same time the frame, F, is carried along with it be- 
cause P; is thrust up through a close-fitting slot in the 
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Fig. 10. Apparatus for showing relation between projection of 
uniform circular motion and simple harmonic motion. This is a 
cam which will give SHM. 


frame, F’. Consider a radius vector connecting the center of 
the disk and the pin, P;. When this radius vector makes 
angles of 0°, 30°, 60°, and 90° with the horizontal, the pro- 
jected position of the pin will be 0, 1, 2, and 3 respectively 
shown at the right of the figure. It is a case of SHM. This 
position or displacement from the central horizontal posi- 
tion is given by the equation: Y =r sin ¢, the equation of 
a sine curve like that shown in Fig. 9. 

Attached to the frame, F,, is another pin, P2. Fig. 11 
shows an actual photograph of this equipment. If this outfit 
is now placed vertically and in the path of a beam of light 
so that an image of the machine may be cast on a distant 
screen by a lens, it will be observed that the images of the 
two pins seem to go up and down together as one, and yet 
one goes in a circle with uniform velocity, and the other is 
not only vibratory, it is SHM. Throwing an image of P; on 
the screen is projecting its motion; and so it is seen as SHM 
and is identical with the motion of Pe. It will be seen that 
P2 at any instant is the projection of P; on the line along 
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(See Figs. 13 and 14.) One carries a pen and 
10 X 15 centimeter card. The pen writes upon th 
as a result, the two SHM movements at right an; 
other are recorded as a composition of the ty 
shows some of these Lissajou figures drawn by 
strument. Frequency, amplitude, and phase diffe 
be changed for each SHM. 

By an ingenious arrangement the two SHM’s 
combined in a parallel direction. When these 





Fig. 12. This device shows that the piston (a) of a steam engine 
is mot exactly SHM although periodic. The piston (4) driven 
by the slot is SHM. (Courtesy W. M. Welch Co., Chicago, Ill.) 
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Fig. 11. Photograph of the apparatus given in a detailed drawing 
in Fig. 10. 


which P2 moves. By properly timing the speed of rotation 
of D, the pins P; and P2 could be made to move up and 


down with the mass, M, in Fig. 3, showing that its motion 
was the same as SHM. If the frame F in Fig. 10 were con- 
tinued on through the bearings, B; and Be, to the piston 
rod of a steam engine, then the piston would move with 
simple harmonic motion. Fig. 12 will make clear the dif- 
ference between the periodic motion made by a crank shaft 
on the piston of the engine and the periodic motion (SHM) 
made by the slotted bearing. 


DEMONSTRATION OF LISSAJOU’s FIGURES. THE COMPOSITION 

oF Two SHM’s at RIGHT ANGLES TO EACH OTHER Fig. 13. The driving mechanism of Soller’s simple harmonic 
Soller has bined tw lotted frames like tl i curve tracer. Different gear wheels may be substituted to give dif- 
ay oller nas com PINK wo sO aa rames ike née one in ferent ratios of frequencies. Amplitudes and phase differences may 
Fig. 11 but with the two slots at right angles to each other. be varied. 


Fig. 14. Soller’s harmonic curve tracer. On card at left are traced Lissajou’s figures. On roll of paper at right are traced com- 
binations of parallel simple harmonic motions. 
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dt oth DEMONSTRATION OF MAXIMUM AND MINIMUM POSITIONS OF 
ihe cans er Pa VELOCITY AND ACCELERATION IN SHM 

Ngles to oe ; In order to help visualize the fact that in SH M the veloc- 

ty Fig. . ity is at a maximum when the acceleration is a minimum 

y Soller’, 7 and vice versa, a rotating disk, D, with a pin, P, is rotated 

fference +. in a beam of light and by means of the lens, L, an image 
may ’ 2g Roath YY 

of the disk and pin is thrown upon the screen. (The ar- 

M’s may | rangement of equipment is shown in Figs. 17 and 18.) As 

rd be a result of this arrangement, the motion of the pin in uni- 

ined - (a) (hb) form circular motion, projected upon the screen, makes the 

Pas image move across the screen with SHM. At the end of the 






vibration the letter A, attached to the pin, P, comes into 
view, showing that at that point the acceleration is a max- 








a imum, while at the zero position a V comes into view show- 
oe ing that at the middle of the vibration the velocity is a 
ea maximum, 






The importance of SHM will be further emphasized when 
we look into the properties of all types of wave motion in 
sound, heat, light, alternating currents of electricity, and 
radio. 
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(a) Frequencies 2:1; amplitudes equal; phase difference 90°. 
(6) Frequencies 2:1; amplitudes equal; phase difference 45°. ' 
(c) Frequencies 5:4; amplitudes equal; phase difference 0°. ; 
(d) Frequencies 6:5; amplitudes equal; phase difference 0°. 










SHM’s are then compounded with uniform linear motion 
at right angles to the combined SHM’s, curves like those 
shown in Fig. 16 are produced, which give the resultant 
displacement of the two SHM’s with respect to the time. 
The curves in Fig. 15 correspond to those in Fig. 16. 
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Fig. 17. As the disk D is rotated with uniform angular velocity, 
aN the pin P will move in a circle with uniform speed When pro- 






jected on a screen by the lens L, the image of the pin moves with 
SHM. 
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Fig. 18. This is a close-up of the device shown in Fig. 17. Here 

only the disk D and the pin P are shown. The arrows at any 
Fig. 16. instant represent the velocity and acceleration of the ball in the 
SHM which it is producing on the screen. At the mid-point of its 
path the vector A is zero and the vector V is a maximum. These 
conditions are reversed as the ball moves to the end of its path 
in SHM. (Courtesy Central Scientific Co., Chicago, Il.) 






(a) Frequencies 2:1; amplitudes equal; phase difference 45°. 
(6) Frequencies 2:1; amplitudes equal; phase difference 90°. 
(c) Frequencies 5:4; amplitudes equal; phase difference 0°. 
(d) Frequencies 6:5; amplitudes equal; phase difference 0°. 
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CHAPTER VI 
IONIZATION 


Before continuing the discussion of the three-electrode 
tube, it will be expedient to consider briefly another aspect 
of electron tube phenomena which in recent years has grown 
to be of prime importance. This other aspect of electron 
tube action applies to diodes and other classes of tubes as 
well as to triodes. 

In all of the tubes considered so far, regardless of 
whether or not a grid was present, the space between the 
cathode and the anode has been assumed to be empty, that 
is, a vacuum. Of course, no space within any tube ever 
made has been a real vacuum; with the best evacuating 
methods available, there are millions of gas molecules per 
cubic centimeter. For most practical purposes, however, 
such vacuums are adequate and insofar as the passage of 
electrons from the cathode to the anode is concerned, tubes 
containing such vacuums can be considered empty. The 
molecules are so small and the space between them so great 
in comparison with their size that it is only very rarely 
that an electron will encounter a molecule in such rarefied 


----. 


Fig. 36. Conventional ne 
diagram of the neu- 7 

tral helium atom. It Z ‘ 
consists of a nucleus in / \ 


which are disposed in / \ 
close proximity two / 
positively charged pro- / 
tons and two neutrons ! 
At a distance from £ = 
this nucleus, two ex- \ 
ternal electrons re- \ 
volve in a closed orbit \ 
tive charge of these \ / 
two external electrons \ Pd 
compensates for the N 
excess positive charge 

~ a al 


carrying no. charges. 
as shown. The nega- \ 
of the nucleus. ‘ so” 


atmospheres. (Even in a very good vacuum, say 10-7 mm. 
Hg., there are still about 109 gas molecules per cm.? which 
means that their average distance is only 10-3 cm. This dis- 
tance, however, is equal to 100,000 times the diameter of 
the atom.) 

A natural question that comes to mind is this: If, instead 
of a vacuum, a relatively large amount of gas were left in 
the tube, how would this affect the tube’s operation? 

As can be readily imagined, the operation would differ 
materially from that of the high-vacuum tube, for there is 
no longer a clear path for the electrons in their passage 
from the cathode to the anode; and many if not all of the 
emitted electrons will collide with gas molecules. The mole- 
cules, however, and also the atoms of even the lightest gases 
(hydrogen and helium) are hundreds and thousands of 
times more massive than electrons and, in the absence of 
more specific knowledge, it would be reasonable to suppose 
that when an electron collides with an atom or a molecule 
the electron would be stopped and would never reach the 
plate. To a certain extent, of course, this is true but it does 
not take into account the process known as “ionization.” 

To explain this it is necessary to revert, briefly, to some 
of the fundamental facts regarding the structure of matter. 
All matter is composed of molecules or atoms—the mole- 
cules being groups of atoms. An atom is a complex system 
consisting of a central portion—the nucleus—surrounded 
by one or more electrons revolving in closed orbits. It is 
similar to a tiny solar system with a sun at its center sur- 
rounded by one or more planets. In Fig. 36, for example, is 
shown a conventional diagram of a helium atom. The helium 
atom has been selected for this illustration because it hap- 
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pens to be one of the simplest atoms, structural] 
principles to be described apply in the case of : 
atom. 

The helium atom consists of a nucleus containing foy; 
particles in close proximity, around which revolve in ay we 
ternal orbit, two other particles called electrons. The ma 
cleus consists of two protons and two neutrons. These 
protons and neutrons are much alike except for one thing 
the protons carry unit positive electrical charges while the 
neutrons are electrically neutral, i.e., they carry no charge 
These are of substantially the same weight and size ag the 
protons. Since it contains two protons, the nucleus as a 
whole exhibits a positive charge of 2. It is because of this 
positive charge of 2 that the helium atom has 2 electrons 
in its external orbit. Electrons carry unit negative charges 
and these 2 negative charges, therefore, satisfy the require- 
ments of the 2 positive charges in the nucleus. The atom as 
a whole is electrically neutral. 


Y, but the 
any other 











Fig. 37. Illustrating 
the principle of ion- 
ization. If a projectile 
E, is fired at an atom 
with sufficient force, ic \ 
is conceivable that the \ / 


force of impact might \ / 
disrupt the atom, lib- N 6x 


erating one or more he 
of the electrons. ~ 


i a 
The helium atom, though simple, is not the simplest. The 
simplest of all atoms is the ordinary hydrogen atom whos 
nucleus consist of a single proton, and which has but one 
electron. Next in the order of complexity is the heavy hy 
drogen atom whose nucleus contains one proton and on 
neutron. Again, there is but one atomic electron, hence th 
chemical properties are those of hydrogen, although th 
atomic weight is about twice that of ordinary hydrogen. It 
must be understood that the chemical properties of an atom 
are due to the number of protons in the nucleus. Also, th 
number of electrons that an atom possesses when in its 
normal state is always equal to the number of protons i 
the nucleus. The proton, though it carries the same unit 
charge as the electron, is 1847 times more massive. 
The Process of Ionization 
The electrons (which are always disposed in one or mor‘ 
orbits external to the nucleus), however, are quite loosely 
bound to the nucleus and if sufficient force is applied they 
can be removed from the atom. For the sake of illustration 
suppose a small high-speed projectile FE; is fired at the 
atom as shown in Fig. 37 and that this projectile collides 
with one of the orbital electrons FE as indicated. If the en- 
ergy involved in the collision is sufficiently great, the orbital 
electron E will be knocked clear out of the atom, leaving the 
atom deficient of one electron. Under these conditions 
atom is said to be ionized and of course exhibits a positive 
electric charge. The electron which has been knocked out 
of the atom is for the time being a “free” electron and w'l! 
be attracted by any positive charge it may encounter. The 
“ionized” atom will tend to regain the lost electron at the 
earliest opportunity. 
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The Effect of lonization in a Gas-filled Tube 
a rather crude way of explaining it, but this is 


an y what occurs in a tube in which gas is present. 
Instead f the gun shown in Fig. 37 there is a cathode sur- 
face emitting electrons. These electrons are acted upon by 
the electrostatic field existing between the cathode and the 
anode and they are accelerated by that field in the direction 


of the anode.t The space between the cathode and the 
anode, however, contains large numbers of atoms and so 
there is considerable probability of an electron colliding 
with an atom before it reaches the plate. If, at the time 
this collision occurs, the electron has acquired sufficient 
velocity, it will strike with such force as to remove one or 
more of the orbital electrons from the atom, leaving the 
latter ionized. 

This action is known as ionization by collision? and it 
plays an extremely important role, not only in electron 
tubes, but in all electric are phenomena.? 

Consider, for example, the action of the presence of gas 
in a two-element tube, a diode. Such a tube is shown, dia- 
grammatically, in Fig. 38 and for the sake of simplicity we 
shall consider the action resulting from the emission of a 
single electron, e, from the cathode at the point A as indi- 
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Fig. 38. The effect of ionization in a gaseous tube. A single elec- 
tron e emitted from the cathode at A is accelerated by the posi- 
tive field until it collides with atom 1. Here the force of collision 
liberates electron e, which also is accelerated by the field until it 
disrupts atom 4, liberating two additional electrons, e4a and e4B 
The original electron e in the meantime has ionized atoms 2 and 
5, and the product of the ionization of atom 2 ‘n turn has ion‘zed 
atom 3. The net result of these successive collisions, therefore is 
yg instead of a single electron, we have seven electrons reaching 
the plate. 


cated. In an actual tube, of course, millions of such elec- 
trons are emitted from all parts of the cathode surface but, 
here, we will ignore all of them except just the single one 
shown and we shall follow it in its journey toward the plate. 


An instant after the electron emerges into the space be- 
tween the cathode and the plate it is acted upon by the posi- 
tive field due to the plate and it is accelerated along the 
path shown. At point 1, however, it collides with an atom 
and strikes it with such force as to dislodge one of the 





(1) Another way of looking at this is to think of the electrons 
as moving from a place of excess to one of deficiency in the same 
way that a crowd of people move into the empty seats of a theater. 
The plate is continually deficient in electrons because it is con- 
nected to the positive terminal of a battery. 


(2) Ionization can be accomplished in other ways also, i.e., ther- 
mally for example, where the removal of electrons is the result of 
thermal agitation of the molecules or electrolytically, in which case 
the dissociation is due to the attractive influence of neighboring 
molecules of water. In a salt solution, for instance, ions are formed 
Spontaneously without the aid of an electric field. 


(3) For detailed information see Theories of the Electric Arc in 
the author’s book Electricity—What It Is and How It Acts, Vol. 1, 
Pp. 250. 


electrons e; normally belonging to that atom. This elec- 
tron e; is also acted upon by the field due to the plate and 
therefore is also accelerated in a direction toward the plate. 


At point 4, however, this “freed” electron also collides with 


another atom of gas and in this case the force of impact 


is so great (for the electron has acquired great velocity) 


that not one, but two electrons, e4, and e4s, are liberated. 


These then are also attracted to the plate. 

In the meantime, the original electron, e, after having 
ionized atom 1, has been deflected somewhat from its orig- 
inal course but still under the influence of the positive field, 
has traveled to atom 2 where a similar action has taken 
place. As a result, electron eo has been liberated, which then 
collides with atom 3 where the process is again repeated. 
The original electron, e, again has gone on and ionized 
atom 5. 

Further explanation is unnecessary. It should be appar- 
ent that though only one electron left the cathode, as a re- 
sult of its successive encounters with atoms and the conse- 
quent liberation of new electrons, not one but seven electrons 
finally reach the plate. It also must be evident that a tube 
in which this action occurs will carry far greater currents 
than tubes without gas—tubes in which this disruption of 





Fig. 39. Distribution of electrons around a cylindrical cathode 
placed at the center of a cylindrical anode. 


atoms does not occur. For electrons are carriers of elec- 
tricity—indeed they are electricity—and the greater their 
number, the greater the magnitude of the current. 

The production of these additional electrons, however, is 
not the only effect of ionization. What, one may ask, becomes 
of the residue of the atom? 

The answer to this question is relatively simple. An atom, 
after losing an electron, is positively charged and it will 
migrate toward the cathode which is negatively charged 
with respect to the plate. The atom, however, may be thou- 
sands of times more massive than the electron and since its 
charge is no greater, the speed of its migration toward the 
cathode will be slow, so slow in fact that this drift of posi- 
tively charged elements contributes little towards increasing 
the magnitude of the current.‘ It has an important effect, 





(4) A conception of the order of atom, electron and ion speeds is 
given by E. D. McArthur of the General Electric Co. in his book 
Electronics and Electron Tubes, as follows: (1) The mean speed 
of a mercury atom in a container at a temperature of 60°C. is 
0.12 miles per second. This is the ordinary molecular speed due to 
temperature. (2) The speed of an electron after being accelerated 
by a potential difference of one volt is 368 miles per second. (3) 
Under the same 1-volt difference of rotential, however, the speed 
of the mercury ion, after being accelerated, is only 0.6 mile per 
second. 
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Fig. 40. Wiring connections of a 
simple ‘‘Tungar’’ or ‘‘Rectigon’’ 
battery charger. 
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however, in that it neutralizes part of the negative “space 
charge” which surrounds the cathode and which, in high- 
vacuum tubes, limits the transportation of electricity from 
cathode to plate. 

Space Charge 


Briefly, space charge is the resultant negative charge of 
all the electrons in the immediate vicinity of the cathode. In 
Fig. 39 is depicted the relative distribution of electrons 
around a cylindrical thermionic cathode placed at the cen- 
ter of a cylindrical anode. The density of electrons, it will 
be noted, is much greater in the immediate vicinity of the 
cathode than it is at distances further removed, in fact the 
cathode is surrounded by a virtual “cloud” of electrons. 
This cloud, by virtue of its negative influence, exerts a re- 
pelling effect upon other electrons tending to emerge from 
the cathode surface. This action holds for high-vacuum type 
tubes as well as those containing gas. 

The effect of this cloud of electrons is usually referred to 
as the space charge and its presence constitutes a limiting 
influence upon the space current through the tube. For it is 
evident that if there is a force tending to keep the electrons 
from emerging from the cathode, the electron current can- 
not attain the value that it would have if this retarding 
influence were not present. Any method of reducing or neu- 
tralizing this space charge, therefore, will benefit the per- 
formance of the tube. 

Understanding this, the function of the positive ions re- 
sulting from the ionization process described becomes evi- 
dent. As the positively charged atoms approach the cathode, 
their fields neutralize the fields of the electrons and thus the 
space charge is partly neutralized. The greater the degree 
of neutralization, the more does it aid the emission process. 

Thus, although the production of additional carriers (elec- 
trons) is an important effect of ionization in a gas-filled 
tube, the more important effect is the neutralization of the 
space charge. 

Practical Applications 


The effect of introducing gas into thermionic tubes, there- 
fore, is to enormously increase the current-carrying capac- 
ity. In such tubes currents are measured not in micro- or 
milliamperes as in the case of high-vacuum tubes, but in 
amperes and even hundreds of amperes in large power 
tubes. Such tubes (two-element gas-filled tubes) therefore, 
are used for rectifying alternating current for power pur- 
poses. The ordinary small battery-charging rectifier such as 
the Tungar' and Rectigon® chargers use tubes of this type. 
These tubes are characterized by a heavy tungsten filament 
acting as a cathode heated to a high temperature to make 
it yield high emission: about ten times that obtainable in 
high-vacuum tubes. Enough argon gas is admitted to the 
tube to prevent evaporation of the filament at this high 
temperature. 





(5) General Electric. 
(6) Westinghouse. 
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Fig 41. The Syntron Electric Hammer. 


The circuit of such a battery charger is shown in Fig, 40, 
110-volt a.c. is supplied to a small auto-transformer which 
supplies both the filament current and the plate. Only a low 
voltage (1.8 volt) is necessary for the filament so only 
few turns of the transformer are used to supply this volt- 
age. This circuit, of course, provides half-wave rectifica- 
tion. For full-wave rectification, two tubes are used in 
circuit such as shown in Chapter III, Fig. 15 or Fig. 16. 

While the introduction of gas into a thermionic tube 
greatly increases its current-carrying capacity, it at the 
same time so alters the characteristics of the tube as to 
make its application quite different from those of the high. 
vacuum type. Thus far we have only considered the use of 
gas in two-element tubes, and in these tubes the use of gas 
has not altered its function materially, such tubes are stil] 
rectifiers as is the high-vacuum two-element tube. When we 
come to discuss three-element gaseous tubes, however, we 
shall see that the presence of gas entirely changes the func- 
tions of the tube and adapts it to an entirely different set of 
purposes. 

Because of the use of gas in a two-element tube so great- 
ly increases its current-carrying capacity, it adapts the 
tube to power purposes. Indeed, the well-known mercury arc 
rectifier used for many years in the railway field is a tube 
which operates on these same principles except that the 
electron emission is obtained not from a heated cathode but 
from a pool of liquid mercury. If an are is formed between 
such a pool and another electrode, a “cathodic” spot is 
formed which furnishes an intense source of electrons. 

Other forms of mercury vapor rectifiers use hot cathodes 
just as the Tungar and Rectigon tubes described, but these 
tubes, instead of being filled with argon, are filled with 
mercury vapor. During manufacture, after being thorough- 
ly exhausted, a small quantity of mercury is placed in their 
interior. Later, when in use, as the cathode is heated, this 
mercury evaporates and the tube fills with mercury vapor, 
at a pressure which depends directly upon the coolest part 
of the tube’s walls. At the coolest spot on the wall the mer- 
cury vapor condenses; hence the temperatvre of this spot 
is the principal factor which controls the pressure to which 
the mercury evaporates. 

In the case of mercury vapor tubes the voltage required 
to ionize the mercury is 10.4 volts.7 The actual voltage 
maintained across the tube in practice is about 15 volts. 

Concluded on page 634 





(7) Each type of atom has what is called ionization potential 
This is the least energy, expressed in electron volts, required to 
completely remove an electron from an atom, Inasmuch as all 
atoms but hydrogen contain more than one electron, an atom may 
have more than one ionization potential. The first ionization poten- 
tial applies to the removal of an electron from a normal atom; 
the second ionization potential involves the removal of a se ond 
electron from an atom that has already lost one electron. Thus in 
the case of the mercury atom, it takes an energy of 10.4 electron 
volts to remove the first electron. An electron volt, it should be 
understood, is the amount of energy gained by an electron wh*n 
accelerated in free space through a difference of potential of 1 volt. 





HOW ABOUT THE LIFE OF 


SYLPHON BELLOWS? 


Stopped by the Stroboscope, are two Bellows being 
“tortured” in the Fulton Sylphon Company research 
laboratory, duplicating in a few days many years of opera- 
tion, ‘‘on the job’’. Here, some Sylphon Bellows have with- 
stood more than 300 million flexings without noticeable 
fatigue—representing more than a lifetime of normal ser- 
vice in the products for which they were made. 


Forty years of continual research, and manufacturing and 
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fit into your design plans? 


Fy, interest to design engineers of many electrical and electronic manu- 
facturers will be the new line of miniature motors with special 
remote indication and control applications, just released by Kollsman 


Instrument Division of Square D Company. 


Typical of these new units is the Drag Cup Motor illustrated actual 
size above. It is specially designed for installations requiring quick- 
starting, stopping and reversal characteristics. This is obtained by an 


extremely lightweight rotor having corre- 
spondingly low inertia. Extensive tests 
have shown it to have definite performance 
advantages over other motors of this type. 


Similar design and operational advan- 
tages are to be found in the other Kollsman 
Motors described in the catalog pictured 
at right. 


ELECTRICAL EQUIPMENT 





ELMHURST, NEW YORK 
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SQUARE 7) COMPANY 


x x * 
Complete information and_per- 
formance data on Kollsman re- 
mote’ indicators and motors with 
electroni¢ applications now avail- 
able in catalog form. Please write 
for copy on your letterhead. Ad- 
dress: Kollsman Instrument Divi- 
sion, Square D Company, 80-20 
45th Ave., Elmhurst, New York. 


KOLLSMAN AIRCRAFT INSTRUMENTS 





GLENDALE, CALIFORNIA 





ATTENTION: DESIGN ENGINEERS! ” 


Do any of these new miniature motors 


TYPICAL KOLLSMAN DRAG CUP MOTOR 
Model 776-01 
(Illustrated above actual size) 

Frequency—400 cycles 


Voltage Phase 1—24 volts 
Phase 2—35 volts 


Speed, no load—5700 RPM 


Torque, stalled—.70 in./oz. 


Weight—Complete Motor—12 oz. 
Shaft Assembly— .53 oz. 
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of a standard chart of repair 
and overhaul charges or rates; 
establishing standard qualifi- 
cations of instrument repair 
shops. 

In the following I shall at- 
tempt to present details re- 
garding the above suggestions. 

Establishing standards for 
courses of study will demand 
codperation of the many air- 
craft instrument schools in or- 
der to “level out” and “bal- 
ance” the subjects to be taught 
in a clear simplified form or 
outline. It will necessitate the 
past experiences of both the 
institutions and instructors in 
formulating this outline. 

Standardizing the courses 
does not mean that one school 
should give all of its detailed 
course of instruction to an- 
other or all other schools. But 
the idea is to establish a de- 
tailed outline of the course of 
aircraft instruments, so that 
any student graduating from 
any certified institution will be 
assured of equality with his 
fellow worker (of the same 
rating) in ability and train- 
ing. This alone will tend to 
promote codperation and mu- 
tual respect among the air- 
craft instrument mechanics. 








Toerme the need for organization of the aircraft in- 
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Guest Editor: Harry Gollob 


IMPROVE! STANDARDIZE! CERTIFY ! 


Editorial by HARRY GOLLOB, Guest Editor 


Head Aviation Instrument Dep’t, Defense Training School for War Workers 
New Mexico State College of Agriculture and Mechanics Arts, State College, N. M. 


strument field is more pressing than ever: establishing 
of standard courses of study; establishing of require- 
ment and qualification of instructors; a simplified qualifica- 
tion rating of aircraft instrument mechanics; establishment a. Theory, charts, demonstration. 


A. Hand tools, precision, 


and care of same. 


HENEVER we have a Guest 

Editor we use this space 
for his photograph and b‘ography. 
Mr. Gollob sent us his photo- 
graph (after we insisted) but at 
the moment of going to press 
we have not yet received his 
biography. He finally overcame 
his modesty to the extent of 
giving us just a few facts about 
himself, but without any clues 
as to the beginnings and ends 
of his experiences. For example 
he mentions ‘‘import and export 
(Mexico)’’ and also ‘‘Licensed 
CAA Ground Instructor in Air- 
craft Instruments’’ but without 
dates. However, he ment‘ons also 
“Age 41’° and ‘‘Aeronautics.”’ 
and this, together with other one- 
word clues, gives us the impres- 
sion that up to the outbreak of 


in Europe, his vocation was business and his avocations 


were rad’o and aviation. We can imagine his ‘‘hobbies’’ triumph- 
ing, for he mentions graduating from the American School of 
Aircraft Instruments (which is located in Glendale, Calif.) This 


must 
aircraft 
Corpus Christi, 


have been several years ago, for he worked and taught 
instruments in several places: the Naval Air Base at 


Texas; Army Air Bases at Deming, N. M.; 


Kirtland Field; Randolph Field, and Biggs Field. He did not 
give us the date when he came to New Mexico State College but 
h‘s present jobs there are Head of Aircraft Instrument Department 
and Chief Instructor in Aircraft Instruments. He recently wrote 
us that the College ‘“‘is carrying on a triple program: Army 


cadets, 


regular courses and National Defense Training School 


and all professors, deans and instructors are being taxed to the 
limit for time’’—‘n spite of which obstacles he got four of them 
to write the four articles which follow his own (pages 610 to 
624); and from this we get the impress‘on that Mr. Gollob is not 
only a good teacher but, thanks to his pre-war business experi- 
ence, a good executive!—M. F. BEHAR, Editor of Instruments. 


The outline of the course for aircraft instrument repair, HH. 


overhaul, installation, etc., which the writer planned and A. Manometers 


prepared. and which is being offered* at the New Mexico 1, Water 
| State College of Agriculture and Mechanic Arts Defense i Bedok 


Automatic- landing 


Aerological 


Instrument- testing 


October 1943 


I. Tools—Safety 


use of eye loupe. 


1. How to select proper tools, when and how to use same, 


B. Hammers, files, vises, sol- 
dering irons, wrenches, etc. 

1. How to select proper tool, 
when and how to use; 


care, 
a. Theory, charts, demon- 
strations. 


C. Elementary instruction in 
operating jeweler’s lathe, 
small bench lathe, drill 
press, grinding wheels. 

a. Theory, charts, demon- 
strations, 

D. Cleaning fluids, lubricants, 
drying process (air hose), 
polishing compound, radium 
paint, 

1. Name, purpose, and how 
to use cleaning fluids; 
Precautions and dangers 
of cleaning fluids; 

3. Names and use of lubri 
cants ; 

4. Names and use of sealing 

comy ounds; 

Polishing compounds, 

stones, and how to _ use 

same; 

Advantages of air hose 

for drying— 

a. Dangers of misuse of 
air hose pressure. 

Radium— 

a. Cleaning — scraping 
process; 

b. Painting with radium 
and phosphorescent 
paint: 

ec. Precautions 


E. Care of work bench 
1. Cleanliness 
2. Arrangement of tools on 
Same at all times during 
working hours 


Equipment 


9 


al 


i) 


~_ 


a. Purpose, when, and how to use with instruments 


Training School for War Production Workers, is as follows: a. Purpose, when, and how to use with instruments 


B. Vacuum chamher, bell 


*The course is offered free to any American boy or girl, man or CC. Turn and Bank stand 


woman, from 16 years of age up. 


1. Purpose and how to 


jars, and pump 


use 
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Temperature Gage test units 
1. How to use same 


Electrica! test equipment 
1. Purpose and use of same 
III. Basic Instrument Parts 
(Lectures, charts, demonstration) 


A. “Motor” Equivalent 


D. 


G. 
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1. Diaphrams—aAne! oids 
a. Construction and functioning 


b. Elementary meteorology (Barometric pressures, 


etc.) 
2. Bourdon tube and vapor pressure bulbs 
a. Construction and functioning 
3. Gyro wheels 
a. Gyroscope principle 
b. Description of various types 
4. Magnets 
a. Basic principles of electricity 


b. Types of magnets (permanent and electro-magnets) 


ec. Wheatstone bridge 
5. Radio (elementary or basic principles) 
Linkage Systems 
1. “Bridges” 
2. Rocking bar shafts 
3. Sector gears 
4. Hand shafts 
5. Hair springs 

a. Use, repair, and setting 
6. Pivots and pivot screws 

a. Polishine and checking 
7. Bearings and races 
8. Gears 
9. Damping 
10. Temperature compensation 
11. Centrifugal force (flyweights) 
12. Springs 

a. Leaf 

b. Tension and pressure—coil 
13. Pistons and piston cylinder assembly 

a. Construction and function 
Physics—Elementary, Leverages, Weights, etc. 


Dia's and Indicating Pointers 
1. Types and sizes of dials; 
2. Types and sizes of hands— 
a. Checking and balancing of hands. 


IV. Instruments 
(Lecture, charts, demonstration) 


Oil and Fuel Gages 
1. Theory; purposes and uses of same; principle of opera- 
tion: E 
2. Test on test stand— 
a. To understand condition of instrument before dis- 
assembly. 
3. Disassembly— 
a. Correct procedure. 
4. Repair and clean— 
a Check for defective parts or wornout parts; 
b. Clean and repair. 
5. Reassemble— 
a. Correct procedure. 
6. Calibrate: 
7. Final check— 
a. Perfection in operation—neatness and cleanliness 
of entire unit and case. 
Pressure Gages—Vapor Bulb 
1. Purpose, uses, advantages. Principle of oneration; 
2. Procedure as in IV-A, Review III-A-2. Testing as de- 
scribed in II-1 
Airspeed 
1. Purpose, uses, advantages; principle of operation; 
2. Review TIT-A-1: 
3. Source of “energy”: 
4. Procedure as above instruments. 
Pitot Tubes and Venturi Tubes 
1. Purpose, uses, advantages; principle of operation; 
2. Instruments connected to each; 
3. Clean and test; 
4. Types. 
Manifold Pressure 
Procedure as in IV-A. Review III-A-1. 
Altimeters 
Procedure as in IV-A, Review III-A-1. 
Rate of Climb 
Procedure as in IV-A. 
Suction. Gage 
Procedure as in TV-A. 
Comnass—Magnetic 
Review III-A-4. Procedure as in IV-A 




































Tachometer—Centrifugal 

Procedure as in IV-A. Review III-B. 
Tachometers—Electrical 

Procedure as in IV-A, Review III-B. 


AS 





L. Tachometers—Electrical-chronometric 
Procedure as in IV-A, Review III-B. 
M. Tachometers—Chronometric 
Procedure as in IV-A, Review III-B. 
N. Fuel Level Gages 
Procedure as in IV-B. Review III-B and III-c 
O. Electrical Gages 
Procedure as in IV-A. Review II-E and III-A-4 
P. Radio Compass 
Procedure as in IV-A. Review II-E and III-A-5 
1. Navigation 
Q. Autosyn, Telegon, Selsyn 
R. Pioneer Turn and Bank 
Procedure as in IV-A. Review III-A-3. 
S. Directional Gyro 
T. Gyro Horizon 
U. C-1 Test Set 
V. Plumbing 
W. Installations and Bonding 


X. “Line Checks” 

The material of which this course is compiled has been 
gathered from manufacturers’ manuals and various books 
which have been published in the past few years, plus the 
writers’ personal experience working on the bench and “on 
the line” at U. S. Naval and Army Air Base Repair Depots, 


In the above outline you will notice 
I. Tools, Safety 
II. Equipment 


I have learned through experience and especially with the 
aid of the Job Instruction Training which I received, that 
unusual speed in learning and exceptionally greater eff- 
ciency result when a student is actually taught first how 
and when and what tool to select, how to hold it, how to use 
it and why; also the correct use and misuse, and why, 
Similar instruction is likewise given on each piece of equip- 
ment. 

This method may strike you as more or less of a method 
for young children but it is the key to efficiency and speed. 
When tools and equipment are taught and learned thor- 
oughly, more than half of the instructor’s entire work has 
been efficiently completed. A mechanic can repair parts of 
an instrument with the proper use of plier or tweezer if he 
understands the tool and how to use it; likewise he can ruin 
the part of an instrument due to his lack of complete knowl- 
edge of how to use this same tool. 

On equipment: An airgun can destroy plenty of instru- 
ments in untrained hands. Hazards are always present 
when people (ignorantly) scrape radium or luminous ma- 
terials from dials and indicator hands while “cleaning up” 
the instrument, etc. 

Hence, Tools, Safety, and Equipment are listed as the 
first subjects of the instrument repair course. 








Now for the department of instructors! The War emer- 
gency has caused great laxity in the field of instruction, 
but regulations should tighten up a bit. Responsibility for 
the students’ education rests heavily on the instructor. An 
instructor in aircraft instruments should know his work 
thoroughly—“book learning” (theory) plus actual mechan- 
ical experience on the “bench” and/or on the “line.” It is 
more or less a simple matter to read a lecture from a book 
or pamphlet and explain the theory, etc., with a “mock-up” 
or a demonstration unit built for instructional purposes 
But it is a more serious and necessary requirement to be 
able to explain and to work with the students on other reg- 
ular units which are not merely made up for instructional 
and demonstrational purposes. 

A good rule from Job Instruction Trainine—“Tf the stu- 
dent has not learned, then the instructor has not taught” 
holds true in a high percentage of incidence. 

In order that the instructor mav be able to answer most 
questions put by the alert aircraft instrument student, 
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Because of the secrecy encircling war production, little can be told of a meter’s im- 
portance to almost every phase of the work. Suffice it to say that over a wide range 
as the of industrial electronic applications ... heat treating, counting, refining, sound de- 
tection, color selection, and many others about which not a word has been spoken 
or written .. . electrical measuring instruments are universally used. 
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will be of great advantage for the instructor to possess at 
least a fair knowledge of physics, electricity, radio, meteor- 
ology, navigation and flying. 

Requirements of instructors may be listed as follows: 


A. For teaching theory— 
1. Completion of thorough course in theory of aircraft 
instruments 
2. Fair knowledge of physics, electricity, meteorology, 
radio, principles of flying, and navigation 
3. Familiarity with bench work and line work. 


B. For teaching bench work— 

1. Completion of thorough course in theory 

2. Experience in actual bench work on any and all air- 
craft instruments about which he teaches. He should 
have actually overhauled and repaired these instru- 
ments during his period of experience. 

3. Thorough knowledge of the use, handling, and respect 
of tools, equipment, and instruments. 

4. Experience in shop maintenance. 

5. Ability and willingness to teach (transfer his knowl- 
edge to student) student all the “tricks of the trade.” 


C. For teaching line work— 

Completion of thorough course in theory 

Knowledge of bench work. 

Thorough knowledge of the use, handling, and respect 

of tools, equipment, and instruments. 

4. Experience in shop maintenance. 

5. Ability and willingness to teach the student all the 
“tricks of the trade.” 

6. Actual experience on “line work” on a variety of air- 
craft. 


Now, a suggestion in regard to the classification of air- 
craft instrument mechanics. Each aircraft instrument me- 
chanic should be required to be licensed by the Civil Aero- 
nautics Administration the same as is an A. & E. mechanic. 
Examination required for license plus experience record. A 
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An Adaptation of Dye Coupling 
for Color and Monochrome 































log book should be kept by the mechanic of ey; 
ment “handled,” the “log” to be completely detailed: 
A. Overhaul Ratings: 
Electrical Instruments Al 
Gyro Instruments (all types) Bl 
Standard Instruments C1 
(Complete group) I 
B. Line Work Ratings: 
Electrical Instruments A2 
Gyro Instruments (all types) B2 
Standard Instruments C2 
(Complete group) L 

Establishing a standard of repair costs would necessital 
close codperation with instrument manufacturers—q pro 
gram similar to the system used by the automotive trad. 
(garages). 

In the future, I believe we will have thousands of repgi 
shops in most cities from coast to coast, possibly as nume 
ous as garages today. Most of these shops will probahj 
specialize in just one, two or three instruments. In orde 
to prevent the mushroom growth of “monkey wrench ng 
chanics,” it will be necessary for the C.A.A. to plan regu 
lations requiring all aircraft instrument repair shops and 
aircraft instrument mechanics to secure license or certif, 
cation before repair shops be allowed to do work of am 
kind on aircraft instruments. 

In fact, I believe that now is the time to put aircraft ip 
strument work on a high level and or a sound basis, avoid 
ing exclusive societies for the limited few. Now is the time 
that aircraft instrument manufacturers, schools, and insti 
tutions, should compile material to be presented to the 
C.A.A. for its consideration in “lining up the controls” on 
aircraft instrument maintenance and repair work. 









































By F. ROBERT POOLE 
Physics Department, New Mex‘co State College of A. & M. A., State College, N. M. 


Coupling for Color and Monochrome” in the September 

1939 issue of Photo Technique led the writer to feel 
that such couplers could be used directly in the formation 
of natural color prints on ordinary single-emulsion photo- 
print paper. 

In the formation of a developed photoprint, only a small 
portion of the halide present is developed or reduced. Thus, 
within limits, if fixing does not take place between steps 
successive images can be exposed and developed, superim- 
posed, on a single sheet of print paper. If three of these 
images are developed in dye-coupler color-formers, each 
color former being one of the three tricolors whose composi- 
tion will correspond to eye sensitivity and the result of an 
exposure through its corresponding negative record, a nat- 
ural color print will result. The negative records are the 
usual ones taken through red, green and blue filters and the 
developed images the corresponding subtractive colors of 
eyan, marcenta and yellow. 

The following is an adaptation of this plan which has 
yielded experimentally positive results. A basic developer 
was compounded which was complete except for the inclu- 
sion of an additional solution. Three of these additional 
solutions were prepared: one which wou'd cause the devel- 
opment of a tricolor red, the other two of the tricolor 
magenta and the tricolor yellow. Formation of these de- 
veloners is covered in Mr. Colton’s article. In a darkroom, 
under ruby light, a piece of photo paper was soaked in plain 
water to take up the swelling. The paper was then sup- 
ported on a piece of flat perforated metal and exposed 
through the red-filter negative and developed in the devel- 
oper mixed for the formation of the cyan image. Without 
fixing, the print was then thoroughly washed in water and 


"Teer appearance of Howard C. Colton’s article, “Dye 
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then again in acetone or alcohol to remove the unused color 
former. This was then followed with similar steps except 
that the second exposure was through the green record 
negative and developed in tricolor magenta developer and 
the third through the blue filter negative and developed in 
the tricolor yellow developer. Care must be used throughout 
in the registration of the images and the paper may be 
manipulated to make it conform in registration with the 
negative images. As a fourth step, the print is bleached 
to remove the silver images produced and this followed by 
fixation in a non-acid fixer. This sequence of color forma- 
tion was selected so as to facilitate registration and to ob- 
tain the most desirable masking effects. 

All controls or variables are readily obtainable in this 
process. The intensity of each color image can be varied 
by the concentration of the color former present as well as 
by the intensity of the exposure. Contrast can be modified 
by the use of more or less contrasty developing solution, 
which behaves in the same fashion depending upon car- 
bonate, etc., as a normal developer. The masking effect can 
be lessened by bleaching the silver formed in previous 
color development steps or increased through the use of 
non-co'or forming developing agents to build up to silver 
deposits. Masking can also be controlled in the respect of 
the ratio of development of the dye image to that of the 
silver image through varying the concentration of the color 
former coupler. The color of the images can be modified by 
using mixtures of the color formers. 

The attempt at the formation of a neutral gray scale by 
this process has revealed its drawbacks. Usually a com- i 
promise has been made for balance at one end of the scale 
and a passing full-scale balance has been obtained only 
through extended manipulation and experimentation. 
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Precision tool of beauty, accuracy and long 
life! Elgin sapphire gzges are available in 
both single and double-end models. They are 
ideal for use as working or master giges. 
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An Apparatus for Determining the Tensile 
Strength and Elongation of Single Fibers 


By L. B. SHIRES 






Dep’t of Chemistry and Chemical Engineering, New Mexico College of A. & M. A., State College, N. M 


INTRODUCTION 

N 1942 a project was initiated by the New Mexico Agri- 
[cxttura Experiment Station to investigate the possibil- 

ity of obtaining fiber from desert plants, which might 
take the place of fibers formerly imported from the Orient. 
Since the tensile strength of fibers is one of the chief cri- 
teria of their usefulness for the manufacture of rope, 
cordage and related products, it was necessary to devise 
some method for measuring it. The elongation of a fiber 
under tension and its percent elongation at the breaking 
load are also sometimes desirable. By reason of priorities 
and other limitations, the apparatus was to be made, if 
possible, from materials already at hand. 


DESCRIPTION 

A Harvard trip balance of 5-kg. capacity, equipped with 
a clamp to take a vertical round rod and hooks beneath 
the pan hangers, was made use of in the construction of the 
breaking apparatus. The balance is supported on a vertical 
steel rod about 75 cm. long and of such diameter that the 
opening in the clamp will barely pass over it; however, it 
must be loose enough so the balance may be moved along 
the rod when the setscrew is released. The vertical rod is 
rigidly attached to a base large enough to give stability: 
about 40 X 40 cm. is a convenient size. Securely attached 
to the rod about 50 cm. from the base is a collar from which 
three rigid supports lead to the outer edges of the base, one 
from each side and one from the rear. It is necessary that 
the rod, for a few centimeters above the collar, be strong 
enough to support a load of about 10 kg. without bending. 
The balance is then clamped to the rod a couple of centi- 
meters above the collar by means of the clamp. 

A light steel rod 30 cm. long and 2 or 3 mm. in diameter 
with an eye on one end is placed over the hook beneath the 
pan hanger of the balance. The lower end of the rod car- 
ries a receptacle for holding one of the jaws in which the 
fiber is placed. The receptacle consists of two 5 X1 cm. 


/ 
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(Left) The author and the fiber tester. (Right) Fig. 1. Diagram of upper 
jaw receptacle. 
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brass plates 1.5 cm. apart held together with bolts Th 
plates of the receptacle must be rigid enough to carry | 
load of 4 or 5 kg. on their middle sections, without showing 
any appreciable deflection. The top plate has a hole jn js 
center to take the smal) steel rod and is secured to jt h 
setscrews from both sides of the plate. The bottom plate ha; 
a small slot, midway between the ends and extending abou 
5 mm. in from the front edge. There is also attached to thg 
bottom plate a sheet of aluminum with a section cut jn; 
which the jaw will just fit (Fig. 1). 

Directly beneath the receptacle a block of wood jig at 
tached to the base. The top of the block should be about ¢ 
cm. below the receptacle for holding the upper jaw when the 
pointer of the balance is on zero. Small metal plates are 
attached to the top in such a manner as to insure that the 
jaw will always take the same position on the block. Some 
means for clamping the jaw on the block must be provided: 
obviously, a number of variations are possible. However, if 
elongation is to be measured, the jaw must be held rigidly in 
its position, as any upward movement will be measured as 
elongation of the fiber. 

An L-shaped rocker arm on a shaft is located beneath 
the balance plate opposite that carrying the small steel rod, 
When the balance is overloaded, the height of the rocker 
arm is adjusted so that it receives a kick from the plate 
of the balance, which closes a glass stopcock through which 
water flows. The rocker arm shaft and stopcock are best 
supported by clamping them to a separate steel rod attached 
to the base. 

Each jaw consists of two brass or steel plates 3 cm. long, 
1 cm. wide, and 3 mm. thick, the dimensions being relatively 
unimportant except the width, which should be accurately 
known. Holes are provided near the ends to take a small 
bolt, by which they are clamped together. The two jaws are 
duplicated and the inside faces are covered with leather. 

To expedite opening and closing of the jaws and ob- 
taining the proper fiber length, a jig is provided. The jig 
must maintain a fixed distance between the jaws, in our 
case 5.0 cm., and provide means of ho'ding the bolt heads 
while the jaws are being clamped together. Since a number 
of different arrangements would be equally satisfactory, 
no details are given. 

An aspirator bottle with a capacity of 3 or 4 liters is 
placed on the pan of the balance which holds the upper jaw 
receptacle. A flask with a siphon is sometimes more con- 
venient. The aspirator bottle or siphon from the flask is 
connected to the stopcock with a piece of flexible rubber 
tubing, so that it will not interfere with the oscillation of 
the balance. From the other side of the stopcock a short 
piece of rubber tubing leads to a vessel calibrated in ten-ml. 
divisions, having a total volume of 3 liters or slightly 
greater. 

The apparatus for measuring the elongation of fibers un- 
der tension is a separate unit and is used in connectio! 
with the breaking unit only when such measurements are 
desired. The unit is constructed entirely from apparatus 
which no longer performed the service it was originally 
built for. A worm gear was permanently fastened to a base 
so that the circular gear was parallel to the base. The 
worm gear was so constructed that ten rotations of the 
worm cause the circular gear to rotate once. Attached to 
the center of the circular gear, and a couple of centimeters 
above it. is a nut having threads with a pitch of 1 mm. A 
flat-headed bolt is inserted in the nut and guides provided 
to keep it from rotating with the nut when it turns, thus 
causing the bolt to move up or down when the nut is tu: ed. 

The case is removed from an old discarded analytical 
balance; the pans, bows, stirrups, and arresting mechanism 
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AMPLITUDE 


@ Resistance-tuned 
AUDIO OSCILLATOR 


Just three dials on this audio oscillator: range selector, 
output voltage control and the main frequency dial. 
This simplicity of design makes for utmost speed in 
operation and yet there is no sacrifice in accuracy. Of 
outstanding importance is the fact that no zero setting 
is required even during the first few minutes of opera- 
tion. The frequency stability can be depended upon 


-hp- RESISTANCE -TUNED AUDIO OSCILLATORS 
35-35,000 cps Cabinet mounting $ 95.00 
Output 1 watt into 500 ohms 

200B 20-20,000cps Cabinet mounting 

Output | watt into 500 ohms 

20-200,000 cps Cabinet mounting 

Output 10 volts into 1000 ohms 

7-70,000 cps Cabinet mounting 

Output 10 volts into 1000 ohms 


2-70,000 cps 


mOveL 
200A 


95.00 


200€ 135.00 


200D 150.00 


250.00 


Main frequency 
from Model 200D 


no zero setting 


over long periods as well as the accuracy of the 

calibrations which are for direct reading. 

* Remember these outstanding features: Low 

Distortion, Logrithmic scale, constant output, no 
zero setting, simplicity of operation and small physical 
size which increases their usefulness in all applications. 
Get complete information about these -hp- Resistance- 
Tuned Audio Oscillators today. A 24-page catalog 
which gives much valuable information about electronic 
measuring devices as well as complete technical data on 


many -hp- instruments will be sent you free of charge. 


HEWLETT-PACKARD COMPANY 


P.O. BOX 


1135-O— STATION A, 


PALO ALTO, CALIFORNIA 
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MOELLER 


PRECISION 
GRADE 
INSTRUMENTS 


w 


MOELLER MERCURY THERMOMETERS 


Made with "Moeller Glass Red Reading 
Column," making them easy to read 
under varying light conditions, at a con- 
siderable distance and over a wide range. 





MOELLER OIAL THERMOM- 
ETERS. Made in various 
scale ranges up to 1000°F. 
or equivalent. Metal and 
Phenolite cases. 


MOELLER 
RECORDING 
THERMOMETERS 


Furnished in vari- 
ous ranges up to 
1000°F. or equiv- 
alent. Round or 
square cases. 











Also HYGROMETERS 
RECORDING PSYCHROMETERS 
BAROMETERS HYDROMETERS 
MARINE INSTRUMENTS, ETC. 


Write for catalog. 


MOELLER 
INSTRUMENT COMPANY 


132nd STREET and 89th AVENUE 
RICHMOND HILL WEW YORK 

















Sales Representatives in Principal Cities 
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dismantled. The base of the balance is then set 
worm-gear mechanism and fastened in such a po 
the bottom of the column on the beam-arrest re; 
center of the flat-headed bolt which is raised a) 
by the nut on the circular gear. The above me 
then placed in a position so that when the agate , 
of the beam is placed under the receptacle holdin: 

per jaw, the pointer can be brought to zero on th 
plate by rotating the worm gear. If the circle 
which the worm rotates be divided into ten equal . 
variation of 0.01 mm. may be recorded, since the 
the worm gear is 10 to 1. 

ADJUSTING 

With the aid of the jig a fine wire of the desired length 
is inserted and clamped in the center of the jaws. The jaws 
with the wire are then transferred to their receptacles Or 
the breaking unit, the lower one clamped on the block in , 
position determined by stops, the other inserted in the uppe, 
receptacle. Next weights are placed on the balance plat 
sufficient to make the wire barely taut; the position of the 
balance on the upright is now adjusted so that the pointer 
is on zero and the wire in a perpendicular position. This 
alignment must be fairly accurate if good results are to be 
obtained. The jaws are then removed and dismantled. 

The bottle or flask on the balance together with the trai; 
leading to the receiving vessel are filled with water. The 
train must be free from air bubbles. The top jaw assembled. 
but empty, is placed in its receptacle and weights placed 
on the balance plate until the pointer is near zero. It is cop. 
venient to have the weights near the center of the tw 
beams on the balance, and make the final adjustment of the 
pointer at zero by shifting these to the proper position. The 
apparatus is now ready for operation. 

OPERATION 

The exact position of the weight on the beam of the bal. 
ance is noted when the pointer is at zero and the top jaw is 
in its receptacle. The jaw is then removed and the larger 
beam weight is moved just enough to cause the water end 
of the beam to drop. This contributes to the ease of insert. 
ing and clamping the jaws in their proper positions, as this 
causes the fiber to bend and form a bow. 

The jaws are placed in the jig and opened; a fiber long 
enough to extend at least 1 cm. beyond the edge of each 
jaw is selected and placed approximately in the center of 
the jaws. The top part of the jaws is then placed in posi- 
tion; the ends of the fiber beyond the jaws grasped by the 
fingers and gently pulled back and forth until it is in the 
proper position (middle of jaws). The nuts are then tight. 
ened sufficiently on one of the jaws to keep the fiber from 
slipping when the breaking load is applied. The end of the 
fiber extending beyond the opposite jaw is grasped by the 
fingers, gently pulled until it is just taut, and held in this 
position until the jaw is closed. With a sharp knife the ends 
of the fiber are cut off flush with the edges of the jaw. The 
jaws containing the fiber are now transferred to the break: 
ing unit and clamped in their proper position. A little care 
is required in placing the upper jaw in its receptacle to 
avoid cutting the fiber on the slot through which it passes. 
The weight on the beam balance is now moved back to the 
original place, where the pointer was at zerc with the upper 
jaw in its receptacle. 

The stopcock is opened and water flows from the bottle 
on the balance to the receiving vessel, thus increasing the 
load on the fiber at nearly a constant rate, until the break- 
ing point is reached. When the fiber breaks, the rocker arm 
closes the stopcock and the volume of water in ml. which 
flowed into the receiving vessel is recorded as the load in 
grams necessary to breuk the fiber. Since the density of 
water changes with the temperature, a small error is in 
volved, but it is of little or no importance here. 

The jaws containing the broker fiber are then placed ip 
the jig, opened, and the fibers transferred with the aid of 
forceps to a microbalance and weighed. 

If the elongation is to be measured, the same procedure, 
with one exception, is followed for inserting the fiber int 
the breaking unit. The weight on the beam of the balance, 
in place of being moved to its original position, is placed % 
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Spencer Instruments 


Spencer manufactures many types of optical and scientific instru- 

B \ ( ments for war production, public health and the armed forces: 

the ratio of = | adage ‘ 3 Microscopes, refractometers, microtomes, projectors, magnifiers, 
A haemacytometers, photomicrographic equipment, colorimeters, spec- 
trometers, colony counters, periscopes, binocular field glasses, tele- 
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® The large capacitor is rated at 15,000 v. D.C.W., 

15 mfd. The small “bathtub” is rated at 600 v 
D.C.W., .25 mfd. Far apart in size, voltage rat 
ing, cost. Yet both capacitors have been individ 
ually tested as a matter of regular production 
routine. That is so of every Aerovox capacitor 
before it is released for use. If you use capac:tors, 
this individually tested feature means much to 
you. Bear it in mind. ® Latest catalog on request 
® Submit your capacitor problems. 


NTOLS: 


Bot Y, V1, 


INDIVIDUALLY 
TESTED 


, 
AEROVOX CORPORATION, NEW BEDFORD, MASS. U.S 


Export: 100 Varicx St..N.Y.C. + .Cabie: ‘ARLAB’ - Canada: AEROVOX CANADA LTD., HAmiLtoN, OnT 
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Lt Principat Cities 






that an excess load of 5 or 10 g. is obtained. 





that the fiber is taut; the excess load is then a ded 
weight of the water in the receiving vessel. . 
The elongation measuring unit is moved into a posit 
such that the agate on the end of the beam of the analy 
balance comes under the bottom edge of the rec; tacle hd 
ing the top jaw. The worm is now rotated until the seid 
is at zero. The stocpcock is opened, and the § 
stretches, the worm is slowly turned so as to keep 


pointer at zero. The elongation is determined by the nyy) 
of revolutions made by the worm after the flow of wal 
starts, each complete revolution of the worn 
0.1 mm. 


equal) 


RESULTS 


As the diameters of the fibers even of the same kind , 
from the same source vary widely, it is not feasible ae 
attempt measuring their cross-sectional area. Under al 
conditions, it is customary to state tensile strength as: t} 
length of the fiber which would cause it to break under ; 
own weight. When so stated, the tensile strength jg , 
course, independent of the cross-sectional area. The brea] 
ing load does vary, however, in some unknown way wif 
the length of the fiber used; thus comparisons of differs 
fibers can be made only when the distance between the jay 
is kept accurate. 

If the breaking load is recorded in grams, the weight 
the fiber in milligrams, and its total length in em., the fy 
lowing formula will give the length in kilometers whic 
would cause the fiber to break under its own weight: 


(Total length in cm.) X (Breaking load g.) 
= km. 





(Weight in mg.) X (100,000) 


It is a well-known fact that fibers, even from the sam 
leaf, vary greatly in their tensile strength. Generally speak 
ing, the results obtained from five or six fibers from th 
same leaf represent the results which are obtained from an 
leaves of the same species. A typical result of six fiber 
picked at random from a single leaf of Yucca baccata gay 
the following results for a distance of 5 cm. between tl 
jaws and the total length of fiber 7.0 cm.: 








Percent 
Breaking Weight Tensile elongation al 
load, g. mg. strength, km. breaking loa 
2075 1.845 78.6 2.7 
1190 1055 79.0 2.8 
720 0.715 70.5 2.5 
1495 1.460 71.6 2.6 
1865 1.770 73.8 2.8 
1350 1.265 74.7 2.6 





av. 74.7 av. 2.7 Q 
The above variations are of about the same magnitude as 
those obtained by other workers, both in this country and 
abroad, using various types of apparatus. 





Aircraft Electrical 
System Suggestions 


By CORWIN SHELBY GREEN 


Assistant Instructor Aircraft Electrics, New Mexico State 
College A. & M. A. National Defense Training School 


installation of aircraft electrical systems, we have hai 

difficulty in producing a sound and thorough method 0! 
“transmitting to the Student” the correct and complet 
knowledge of location and correction of electrical troubles, § 
etc., due to the lack of actual equipment with which t 
demonstrate. 

The policy of our school is to give the Student class 
knowledge PLUS practical working knowledge of his sub- 
ject and a basis for his further improvement on the j: 

Since we did not have access to aircraft that had any 
considerable amount of electrical equipment, we decided ¢ a 


| JOR instruction in maintenance, trouble-shooting ané 
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Lvrhing lo the fulttve - 


While manufacturing precision lenses, prisms and flats to serve 
our fighting men, our Optical Division is developing clearer 
vision for the future. Many of the problems solved in our 
laboratory under the stress of increased war production will 
be turned to advantage in serving you better. Your inquiries 
regarding optical equipment for present and postwar manu- 
facturing are invited. Our Engineering staff, highly skilled in 
the development of scientifically accurate optical needs will 
welcome the opportunity to help you plan for a better tomor- 















row, Today. Write us regarding your problems. 


Excerpt from an 
Official Navy Telegram 













Postal Union 


TELEGRAM 


... YOUR SKILL AND INDUSTRY 
IN PROCESSING THESE PARTS 
TO EXACT PROPORTIONS 
MAKE POSSIBLE THE ACCU- 
RACY OF THESE INSTRU- 
MENTS ON WHICH OUR 
FIGHTING MEN DEPEND... 


















OPTICS DIVISION 
BINSWANGER & CO. 


“Serving Glass Requirements for 72 Years” 
MEMPHIS, TENNESSEE 


THROUGHOUT 
SOUTHWEST 


BRANCH DIVISIONS 
THE SOUTH AND 








IMMEDIATE DELIVERY... 
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| INSTRUMENT PRO 
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Two Sizes—3/16” and '/,” Bar Capacity 
9” Bed and 4” Swing 
Both Sizes Have Lever Collet Closers 


DUCTION LATHES © 


With Turret Heads 


COMPOUND SLIDE REST 





English or Metric Screw Feed 
Lever Attachment Available 


For Precision Work on 


AIRCRAFT INSTRUMENTS 


RADIO INSTRUMENTS 


CAMERA INSTRUMENTS METER INSTRUMENTS 


ELECTRICAL 'NSTRUMENTS AND TIMING DEVICES 


R. P. 


GALLIEN 


AIRCRAFT INSTRUMENT PRECISION EQUIPMENT ... TOOLS AND SUPPLIES 
220 WEST FIFTH STREET, LOS ANGELES, CALIFORNIA 
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odels are shown in catalog No. 54. 


Send for a copy. 


























construct a working model (mock-up) of an ai 


- a raft ¢ 
trical system, built into a “mock-up plane.” T)\js oe 
sufficiently large to permit the installation of st: dard y 
ing, junction boxes, electric motors, lights and y ious 9 


electrical accessories. 


Fortunately, we were allowed to “pick through” ap ,: 
craft salvage dump and, to our surprise, we found pn he 
ous crash units (crash salvage discards) such as wiris 
assemblies, disconnect plugs or cannon plugs, junction bo 
release latches, solenoids, relays, clips, various motor 
lights, ete. With this material, the Student learns repg 
and installation, the repaired units being installed on " 
mock-up. 

After installation, the instructor takes over and puts, 
many “kinks” as possible into the electrical system and the 
puts the Students to the job of tracing down and correctiy 
the faults. This method, I believe, gives the Student a prag 
tical and thorough understanding of the trade he inteng 
to master, covering heavy-duty equipment such as gene 
ator circuits and starters as well as the smaller indicat 
motors, etc. 


As a specific example, the mock-up contains a standary 
aircraft generator, driven by an electric motor which acty 
ally charges a storage battery. This is equipped with 
standard voltage and rate-of-charge regulator. Of cours 
the Student learns in the classroom the details of operatioy 
of these units, but on the job on this particular set-up, hg 
learns, the norma] charging rate is 7 amps. at 14 volt 
which requires a clearance of 0.064” on the regulator points 
a certain tension on the regulator spring, etc. 


The complete procedure for testing, overhauling, recoy 
ditioning, installation and adjustment is performed by thd 
Student; thereby he acquires the knowledge and experienced 
which is difficult without such a plan as outlined. 





Elementary Data on 
Fluorescence 


By Private MAHLON V. KIRK 


A.S.T.U. #3858, State College, New Mexico 
(Formerly with the California Science Institute) 


LUORESCENCE is a phenomenon that has recently 
Frame into general notice. Its first really widespread 

application was in the illumination of the San Fran- 
cisco and New York world’s fairs in 1939 and 1940. The 
growing use of fluorescent tubular lamps during the past 
four or five years has served, also, to bring this phenomenon 
to the notice of the general public. 

References to fluorescence occur as far back as 1570. 
However, it was not until 1852, when Sir G. G. Stokes made 
an investigation of this phenomenon, that its true nature 
was realized. Stokes called it “Fluorescence” after the min- 
eral fluor-spar which exhibits this phenomenon to a marked 
degree. 

Fluorescence is the changing of invisible (ultraviolet) radi 
ation to visible light. For example, in the tubular fluorescent 
lamps used for general illumination, an electric arc is pro 
duced between the end terminals in an atmosphere of me! 





cury; the resulting mercury radiation is extremely rich in ac 
ultraviolet frequencies and it causes the powder coating ine 
inside the tube to glow brilliantly. Pe 

Stated in another way, fluorescence is the emission of wn 


light by a substance when exposed to an exciting radiation 
of the proper wave-length. The relation between the wave 
length of the exciting radiation and that of the emitted 
radiation is expressed in Stokes’ Law, which states that the 
emitted radiations are of longer wave-length than that of 
the exciting radiation. In general, most substances follow 
Stokes’ Law. Fig. 1 shows a portion of the spectrum 0 
electromagnetic radiations and brings out the regions of 
interest in connection with the study of fluorescence. 

In order to understand fluorescence more fully it is nec 
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| @ stands @ The Flashtron is a unique type of electronic control element. 
whi aa e Gives super-sensitive response to actuation. 
yped wi @ Requires negligible actuating power. Energizes power control ele- 
ith ments with amazing speed. Dual circuit output energizing system. 
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Of operatiog elements. Output circuits accommodate motors, solenoids, or other 
r set-up, he power control devices. 
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@ Interesting brochure, including diagram of typical Flashtron installa- 
tion, will be sent free on request. Write for it today. 
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~ fees ITS SUBSTANTIAL 


orescent PERMOPIVOTS are tipped with 
is pro Permometal*, a special alloy Ward Leonard Pressed Steel Rheostats, 
of mer which is exceptionally resistant properly installed and used, will out- 
or, to wear... is non-corrosive... i te last the machines they control. They 
rich ™ non-abrasive...and often elim- | — ~ are absolutely smooth in operation. 
coating inates oils for lubrication. : i \ a wae They dissipate heat from both sides. 
Permopivots are made to exact- g 4 : ) Contacts are solid metal ground for 
sion of ing specifications. They will in- . @ F : perfect fit. These are but a few of their 


diation crease the life and accuracy of FF . = : = many advantages. Bulletin 60 gives 
. wave nearly all precision instruments. . . RHEOSTAT S Man particulars. Send for a copy. 


*T M. REG. U. S. PAT. OFF. 
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a = NAVY 


PERMO, INCORPORATED | E RELAYS - RESISTORS + RHEOSTATS 


MANUFACTURING METALLURGISTS Electric control (WL) devices since 1892. 
6423 Ravenswood Ave., Chicago, Illinois WAnD LEONARD ELECTRIC CO., 38 SOUTH ST., MOUNT VERNON, NEW YORK 
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Poesesses 
High Electrical Resistivity 


Tuis new manganese base alloy has 
an electrical resistivity of 1050 ohms per 
circular mil foot, or about 60% higher resis- 
tivity than most alloys now in common use... 
not affected by annealing, cold working, or 
cooling to —100° F. Ideally suited for low 
temperature resistor applications, rheostats, 
auxiliary heaters for circuit breakers, and 


electrically heated expansion elements. 


This alloy has additional useful engineering 


properties such as: 


High Temperature Coefficient of Expansion 
Twice as great as that of ordinary steel 


Low Thermal Conductivity 


2% of value of copper 


High Vibration Damping Constant 
40 times higher than for steel 


Now available in sheets from .003” up in 
thickness and from .0625” to 6” wide. Rods 
down to .125” diameter. Wire to 16 gauge 
(.050”). 


Send for “Bulletin No. A-942” which gives full 
details regarding Chace Manganese Alloy 
No. 772. 


wu.€ ACEco 


Num Thermostatic Bimetals and Social Alloys 
1609 BEARD AVE. « DETROIT 9, MICH. 
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essary to understand something of the structure of ato 
An atom consists of a nucleus around which plar tary el 
trons revolve in definite orbits. Each electron is helq in j 
respective orbit by a force similar to gravitation. Ay orh 
is not a geometrical circle but it may be called an eners 
level. When additional energy is applied, some electrons a 
change temporarily from one energy level to a } rc es 
ergy level. A photon of radiant energy is emitted oy t 
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Fig. 1. Visibility curve of the human eye 


liberated energy may become evident as visible radiation, 
If an electron has been pulled to a higher energy level and 
the exciting radiation is removed, two effects may result: 
The electron may move instantaneously to its original level, 
In this case the phenomenon is known as fluorescence, If, 
however, the electrons do not all return immediately w 
their original orbits with the cessation of the exciting radi- 
ation—if they return “one by one,” so to speak, in minutes 
or hours, giving off their characteristic radiation, the phe- 
nomenon is called phosphorescence. The wave-lengths of 
these emitted radiations are in some cases dependent upon 
the temperature of the material. At lower temperatures 
some electrons may be “held fast” or “slowed down,” and 
the others whose characteristic radiation may be of a dif- 
ferent wave-length will then become apparent. Some mate- 
rials will not phosphoresce at normal temperatures, but on 
cooling to the temperature of liquid air will have a definite 
phosphorescence. Also, as in the case of fluorescin, an or- 
ganic dye (Fig. 2), a new band may be found for the fluo- 
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Fig. 2. Spectra of fluorescin (resorcinal pthalein) 


rescence. [Phosphorescence and fluorescence are two of the 
phenomena of luminescence, which is light-emission not di- 
rectly attributable to incandescence. ] Tk 


Fluorescence has long been used in X-ray work. The fluo- NI 
roscope, as its name suggests, is an instrument that makes 
use of fluorescence in X-ray observations. A screen of cer 
tain zinc silicates and calcium tungstate, when exposed to 
the X-radiation, will glow brilliantly with visible light. 

Today, fluorescence is used widely in the field of enter- 
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E Telechwon MOTOR 


REG. U. S. PAT. OFF 


IN WAR INDUSTRY 


© Self-starting, synchronous Telechron timing 
motors are used by most American instrument 
makers and are serving virtually every war 


industry today. 


¢ There are good reasons why. The motors are 
small, strong, accurate. They're available from 
12 to 250 volts, and from 1 to 1800 R.P.M. They 


are easily adapted to almost any controlled fre- 


radiation, 
y level and quency circuit and any industrial application, 
lay result; Re ee sncluding: 
Zina] level, including: 
Scence, If, - te ° —— 
: ae y i, F ; | TIMING SIGNALING 

g radi- : 

nN minutes CONTROLLING FIXED PROCESS 
hanae a aa : uli : METERING CONTROLLING 
dent pen RECORDING MEASURING 
peratures 
wn,” and 1 SWITCHING GAGING 
= ron : Se aia CYCLING REGULATION 
a en ~~) OPERATIONS |= COMMUNICATIONS 


Nn, an or- 
the fluo- _— , 
¢ Telechron motors operate indispensable in- 
struments of many kinds for the Army, Navy 
and Maritime Commission—for the Rubber, 
Chemical, Metal, Aviation, Petroleum, Power, 


Textile, Telephone and other industries. 


e Naturally, we’ve learned a lot in the process 
of working out all these varied applications. Our 
experience and our information are at your 
service if we can help you in any way to speed 


[te 4 ° ° Te 
pa up or improve your production for Victory. 


Help them to do the Job alt Mn, 


y providing accurate, automatic control 
of mass production operations, involving 

temperature or p H, potentiometers guard 
your profits. 


ee rer eanary met of haga ny he >|. 3] WARREN TELECHRON Co. 


ments have depended on Eplab Standard Cells 
for accuracy. These cells are a “yardstick” for 
of 





to temperature or p H. - : 
; The first commercial cells of their type inAmer- ; Le Ashland, Mass. 

of the lea, constantly improved by research, they are ; ; 
not di- “as standard as sterling”. 

The Eppley Laboratory, Inc. 
fl SCIENTIFIC INSTRUMENTS 
je Ue NEWPORT, RHODE ISLAND, U.S.A. 
makes 
f cer- 
sed to 


t. 


enter- xe ree aH SRR Ee KR HE RAE 
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When the LIGALS oi 
the World go on again... 


... then, and then only will thousands discover 
the true meaning of SOMCO leadership through 
applied research. New inventions—new ideas in 
lenses, prisms and optical flats will unfold new 


wonders for better living in the days to come. 


Today, we at SOMCO are 100% on vital war 
work. We are devoting all our efforts, all our pro- 
duction facilities to the all-important job before 


us—Winning the War. 


In the meantime, SOMCO applied research is 
steadily pressing forward in preparation for even 
better optical products when Victory is ours. Now 
as always, we welcome your inquiries about pres- 
ent problems or future plans. Our research, engi- 
neering and production facilities are at your serv- 


ice. Write today. 


The Army-Navy Production “E” has 
been awarded to SOMCO in recogni- 
tion of quality optical equipment, in 
quantity, on time. 





SIMPSON OPTICAL MANUFACTURING CO. 
CHICAGO 24, ILLINOIS 


LEADERSHIP THROUGH APPLIED RESEARCH 
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| for about a half dollar from any electric supply house. It 








tainment. Many stage productions use luminesce: 
and stage props for special effects. Many movi 
fluorescent carpets which, in addition to being 
enable the patrons to make their way to and 
seats with much ease in the dark. Many theat, 
rants, etc., have installed spectacular fluorescent 

The wartime need of our industries for high 
sten steels and for tungsten to be used in the manuf, 
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TABLE I 











; | : | Mercur ° 
Mineral | Argon bulb | rt Ae Quartz Tube ( 

a - aes j 
Agate blue-white blue-white, Yelle 
Aragonite red to yellow red to yellow red to yellow _ 
Autunite green green green 
Barite orange orange orange; white 
Calcite red-orange red ; 
Chalcedony yellowish white blue-white 
Diamond red ; blue 
Fluorite blue blue blue ; green 
Opal green green ; white green ; white 
Scheelite blve ; golden yell 
Wernerite golden yellow golden yellow golden yellow 
Willemite green green green 


Wollastonite 


greenish yellow 





greenish-yellow 
























of electrodes for use in electronic apparatus has caused 
great number of people to take up “black light” or ult 
violet prospecting. The mineral scheelite (CaW0O,), one ¢ 
the principal ores of tungsten, is a highly fluorescent m 
terial, glowing with a brilliant blue-white light. The “blag 
light” prospector works at night, methodically going bag 
and forth over a likely area, illuminating the outcrops wit 
the dim, bluish glow of a portable ultraviolet lamp. Oce 
sionally one of these prospectors will be rewarded by t! 
brilliant blue or golden glow of the fluorescent sheelit 
Many other minerals also are brilliantly fluorescent an 
some of them are prized by mineral collectors. A small d 
posit of some commercially unimportant mineral may pa 
big dividends to the lucky finder, for mineral collectors wi 
pay good prices for good fluorescent and phosphoresce 
mineral specimens. 

Table I gives a list of some common fluorescent mineral 
the type of lamp required to activate them and their color 
of fluorescence. Any one who can provide himself with th 
proper type of ultraviolet lamp can derive endless enjoy 
ment from hunting for and experimenting with these fluo 














100%, 1009, 
a Middle ultraviolet Eryth- Near ultraviolet Eh ee 
emal 1 ible 

752) 75%, 

» 

50, 507, 

253 +25% 
Qo + 0 
9.22 0.16 0.30 0.34 0.38 0.42 








Wave-lengths~ microns 
Fig. 3. Transmission of typical filter glass used with ultraviolet lamps for 


tungsten ore prospecting. 


rescent minerals. The simplest and cheapest ultraviolet 
light source is the argon glow lamp which may be purchased 





works on either a.c. or dc. at any voltage from 60 volts 
220 volts. For those who wish a more elaborate and mort 
versatile piece of equipment there are a number of bulbs 
on the market, the commonest type consisting of a quartz 
enclosed mercury arc enclosed in a high-transmission ciea! 
glass bulb or a built-on filter glass envelope. These bulbs 
must, of course, be operated by a special power supply. Fot 
tungsten prospecting there are several factors limiting the 
choice of apparatus. The unit must be portahie, with a self: 
contained power supply. It must have a light source that € 
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“co seloe "MM pow made certain and accurate with the help of 
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>; Sreen 
Nn ; white INDUS 
2 Bolden yen 
en yellow 
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nish-yellow OT for “Precision Instruments for 
; = White ‘ the Exacting Inspection of 
Gul Booklet : Internal Surfaces.” 

ans caused For prompt action and our recom- 
ht” or ult Cams, mendations, include drawing of 
VO4 ), one ¢ , S part to be inspected, or preferably 
orescent m bigpens. . ay the part itself. 
- The “blag 
’ going bag Industrial Division 
utcrops wit 
leap. On AMERICAN CYSTOSCOPE MAKERS, Inc. 

ey RICK C. WAPPLER, Pres. r ww 
rded by ¢ si siiitatieac ame (Bronx) New York, U S.A. Instruments for all kinds of scientific purposes 
ont sheelit are in general use. In the field of Measure- 
resce ar . ° 
+ pen ment Meriam Instruments have achieved 


al may pa great distinction. Prominent among these is the 


llectors wi 


sphoresce 
: ‘2 ' INDICATING FLOW METER 








Page color U MIVERSA L 

If with th oi sun, 

less enioy ye um DIAL INDICATOR Thi s ‘ | b M ; 
these fluc : a @ 2 with the New is is a vertical tube, Manometer 


type, direct reading instrument for 
measuring the flows of air, gas, 
water, oil, steam and other liquids 
and gases, through an accurately 
bored orifice plate inzerted in the 
line. Designed for maximum oper- 
ating line pressures of 250 Ibs. per 


INDEX POINT 


that locks in place 
and sets positively 





Tewet Baortng 





























Serrations mesh positwely in. Crown gear reduces friction e . . 
wiatos 2 sq. in.; meter differential range, 
You got more quetity features 160 inches of water pressure. Can 
eo be furnished with standa-d differ- 
The Testmaster is chock full of features that ential scale or direct reading flow 
will reciate more an > . . 
7 + aaa aa aca scale in units specified. Ask for 
amps [of 
it is accurate. Its point swivels positively, ' 4 
5 works in either direction and won't come out Bulletin | 8. 
unless yow want it to. The universal clamp 
: and dovetail slides make it handy. Its 
traviolet quality is worth more than the price. Write THE MERIAM COM PANY 
irchased ‘ a : for circular, Since 19] ] 
jouse. It : FEDERAL PRODUCTS CORPORATION 
welie te ; For lining vp ond == 11.44 EDDY STREET PROVIDENCE, R. 1. 1971 West 112th St. Cleveland 2, Ohio 
1d more 
f bulbs 
quartz- 
mn clear 
SINCE 1911 


e bulbs 


ly. For * * * * 
a * +» » *« FEDERAL: * * 


a self- =a * _—_ a5 3B. era oner ogi apeenrenreaarrarer = MANOMETERS, METERS AND GAUGES FOR THE ACCURATE MEASUREMENT 
Chicago * Cleveland - Detroit - Dallas - Hartford - Houston - Indiana) Los Angeles - Memphis - Milwaukee 
e that ; actus ae ] | OF PRESSURES, VACUUMS AND FLOWS OF LIQUIDS AND GASES 


Minneapolis - Montreal - New York + Philadelphia - Pittsburgh « Rochester - San Francisco - St. Louis * Toronto - Windsor 
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THIS NEW 
Here’s a simple and direct 
TRA 1B, E M A R K symbol to know us by! Back 


of it stands over 23 years of 


23 YEA RS IN Sse in the inventing, 
esigning, manufacturing of 

. , Pon relays for every conceivable 
THE MAKING purpose. But the biggest 
thing it stands for is con- 
fidence. “You can buy a 
Kurman Relay with your 
eyes shut,” is what many of 
the biggest relay users will 
tell you. That—cohfidence in 
Kurman—is valuable insur- 
ance to safeguard the repu- 
tation and performance of 
your products—be they low 
cost volume production 
units or costly experimental 
developments. 

















The ANSWER to 
Your tteating Problems 


> ELECTRIC HEATERS 


abe 
§ & Controls 


Left: Flexible Type Immersion Heater 
Available in lengths up to 13 ft. which can be bent to 
fit any shape of vessel and nested to provide various 
combinations of wattages. Sheaths of copper, steel, monel 
metal or stainless steel, for heating corrosive or non- 
corrosive materials. Single units rated up to 2000 watts. 
Greater wattages obtainable by using multiple units. 












Below: Screw-in (Pipe-fitting) Immersion Heater 

For screwing into the walls of tanks, etc. Same sheath 
construction as flexible type. Single units rated up to 
6000 watts without switches, and 
up to 4000 watts with built-in 
3-heat switches. Greater watt- 
ages obtainable by using mul- 
tiple units. 


Open-coil Type Heater 
For heating ovens, cabinets, 
etc., where they can be grouped 
in any number or arrangement, 
in parallel or series, to obtain 
any wattage desired. 


Described in Catalog D-2075 


AMERICAN INSTRUMENT CO. 


8018 GEORGIA AVENUE - SILVER SPRING, MARYLAND 
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radiates in the erythemal and middle ultraviolet 


: 7 gions i 
the spectrum, as the tungsten minerals will not 


al 
to any other portion of the ultraviolet. This last ‘ol 
plished by using one of the so-called cold quartz tubes an 
a filter having a transmission curve similar to the one ; 
Fig. 3. There are excellent portable lamps no 


on th 
market that satisfy all of these conditions admirably, 7 

In the field of aircraft instrument dial and pointer jjly 
ination, fluorescent materials have made possible grea 
improvements, many of which are secret, as are uses ¢ 
fluorescent and phosphorescent materials in tanks and sy 
marines. 


The study of fluorescence is a large field, the surface , 
which has only barely been touched. Many untried applic 
tions of fluorescence will probably present themselves goop, 
At some future date it may be possible to make a complet 
quantitative and qualitive analysis solely by observation of 
the fluorescence and phosphorescence of the material being 
tested. Fluorescence is probably the answer to the need fo 
soft well-distributed interior illumination. We may look for 
ward to the complete application of fluorescent paints 
the ceilings and walls of our homes as the sole illumination 
The softly glowing fluorescent paints, illuminated by con 
cealed ultraviolet lamps, will furnish even, glareless light 
and will add tremendously to the beauty of our homes. 





WORK, FIGHT, GIVE! | 
MAKE DEMOCRACY LIVE! 








AIRCRAFT INSTRUMENT GUILD 


\ 


INTERNATIONAL 4 812 N. Deraware Prace 
HEADQUARTERS Tutsa, OxLanoma 


c AN 


The following articles have been contributed 
by the Aircraft Instrument Guild. For fur- 
ther information on any of the subjects dis- 
cussed, write to the Guild at the above address. 


The Guild Q&A Column 
Conducted by. F. H. HONEYCUTT, Guild Recorder 


Q. In setting up a gyroscope rotor in the balancing fix- 
ture, I hear a loose sound, but the rotor indicates too tight 
on start test. What is the cause of this? (M. M., Texas) 

A. The most logical answer to this condition is the rotor 
pivot has too long a taper—it is ground on less than the re- 
quired 40 degrees, giving you a loose or bubbly sound, even 
though it will be tight on a start and coast test. If more 
than 40 degrees you will have a long coast and high start. 
Remember the taper on all pivots must be 40 degrees, Devi- 
ating from this will also create difficulty in getting the 
proper number of swings on the vertical or gimbal rings. 

Q. When a case leak of the Rate of Climb Indicator 1s 
evident, why will the pointer sometimes fail to rotate past 
the zero setting when the suction is stopped? 

A. This discrepancy is caused by too much suction. Just 
enough suction is needed to cause the pointer to indicate 
500 feet per minute. Due to the inherent lag (6 to 9 set 
onds), if the pointer displacement is too great, the differ- 
ential pressure in the case and diaphragm will have had 
time to equalize before the pointer returns to zero. Act tal- 
ly, when this suction is cut off, the greater pressure is 5! ift- 
ed from the diaphragm to the case, causing a down indica 
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reless light contains in a single unit the answer to present-day 
homes, industrial and commercial temperature control prob- 






lems. Wide range (minus 100° to plus 600° F.) — 
Extreme Sensitivity (=1/10° F.) — High load capa- 


city (10 Amps. — 115 V.) May we help you with cai for this war-working 


your temperature control problems? 














STANDARD ELECTRIC TIMER 
6 MAIN ST. In a recent two-month period, according to an official 
ASHLAND | of a war-production firm, two Model S-1 Standard 






MASSACHUSETTS 






Electric Stop Clocks were operated continuously on 












SEE — | atime interval of approximately 6/10 of a second. 
| This means that these precision timers are rugged 

























































t Place 
an PRECISION OPTICAL | as well as extremely accurate. They were continually 
| | started, stopped and reset manually at least 40,009 
MACHINERY ‘ ieee : 
| times a day, 280,000 times a week, or 2,250,000 times 
‘ed 4 | during the two months... a pretty severe strain on 
LT- 
ig- any instrument. 
™ If you have any problem in regard to measuring 
and indicating elapsed-time intervals, you should 
| 4 investigate Standard Electric Precision Timers 
e . | ‘ . 
— | Write for Bulletin No. 116. 
cing fix- 4 
100 tight 4 MODEL S-1 PRECISION TIMER: Specifications: 
Texas) \ Speed: 1 RPS. Totalizes: 60 seconds. Dial Diam- 
he rotor s eters: 3 3/16". Start and Stop Control: Manual 
the re ' switch and 3 ft. cord standard equipment. Reset: 
it a uf & Manual, by knob in front of case. Voltage: 115 AC 
idea : motor is standard. Case: Molded bakelite, 414” 
If more square. Information on prices and optional equip- 
h ~ sth ® 8-SPINDLE SHORT RADIUS ment on request. 
e : " he AUTOMATIC POLISHING MACHINES 
‘ings. @ 1,2,3 & 4 SPINDLE ADDRESS 1-10 
‘ator is AUTOMATIC POLISHING MACHINES 
te past Capacity up to 16” Laps. | 
» Jost ® OPTICAL GRINDING MACHINES T H E S T A N D A R D 
ndicate ® CONTRACTORS for 
: = FINE-GRINDING CERAMIC PARTS e L t T We | C T { M t C @) 2 
qaiiter- | 
ve had | “Split-Second Measurement by Standard” 
tual BAILY VIBRATOR CO. : | : 
shift- 3 SPRINGFIELD, MASSACHUSETTS 
ndica- 1539 WOOD STREET PHILADELPHIA, PA. 
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KRON 


Announces 


ELECTRO- 
MAGNETIC 
POINTER 









For Industrial 
DIAL SCALES 
and precision force 
INSTRUMENTS 


Can be attached to the 
weigh pointer or de- 
tached and held station- 
ary at any instant during 
a weighing operation, or 
force measurement with- 
“Mogno-Pointer” held Ut affecting the accu- 
at zero before timing acy Of the scale instru- 
ment. 

Can be operated 
manually or by remote 
timer or switch gear. 

Permits accurate "rate 
of flow" indication for 
timed intervals. It is a 
perfect automatic tare 
device for barrel, box or 
bag filling. It is invalu- 
able for mixing chemi- 
cals or fluids. 


3 ; KRON INDUSTRIAL 
i aminas cabad DIAL SCALES 


timed interval. "Engineered for the Job’’ 


The KRON Co. 
Bridgeport 5, Conn. 


teste y 7% 







2 
ed 


interval. 


“Magna-Pointer” en- 
gages and moves with 
weigh pointer during 
interval. 













LEHMANN OPTICAL POLISHING MACHINES 





® Sturdy construction. 

@ Infinite range of speeds by friction drive. 

® Vibrationless operation. 

@ 12”, 17”, 24” diameter pans with ample table space. 
@ One shot lubrication of bearings. 

@ Furnished in 6 or 4 spindles for light duty 

@ Two spindles for heavy duty. 


GEORGE SCHERR CO., Inc. 
128 Lafayette St. N. Y. C. (13) 
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tion before the pressures in the case and diap} 
equalized by the leaks. This is true if the sy, 
greater than 500 feet per minute. 


Tagm ay 
tion isn 


Q. How do you check for pointer oscillation in the Ry 
of Climb Indicator? taf 


A. Actually there is no test or check for pointer onci 
lation in the Rate of Climb Indicator, but through the | 
test we accomplish the same desired results when the i 
herent lag ranges from 6 to 9 seconds, and under turbule 
atmospheric conditions, pointer oscillation will be eviden 
The following tests are for the types C-2 and A-7 using 
Rate of Climb calibrating jig with sources of suction an 
pressure. 


Lag test for the C-2 type: Apply sufficient suction ; 
cause an indication of a rate of ascent of 2500 feet pe 
minute and allow the pointer to return to zero position 
Then release this suction by opening the static connectigg 
to the atmosphere, causing the indicator to show a rate ¢ 
descent of approximately 2000 feet per minute. With th 
use of a stopwatch, find the time required for the chang EVER 
from 2000 to 200 feet per minute. This time should be }, 
tween the seven-second minimum and the ten-second mayj 
mum. If the indicator does not meet these tolerances, fyy teste 
ther calibration of dampening valve or a replacement j to rt 
necessary. Repeat this procedure, applying a pressure jn 
stead of a suction. 

For the A-7 type indicator, substitute 1800 feet per min 
ute in place of the 2500 on the C-2, and time the changd 
from 1500 to 200 feet per minute, using tolerance of 6 and 
9 seconds. 


sure 


ait 
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Notes on Overhaul of 3 
Gyro Rotors 


By GERALD E. McEWEN 


HERE are a few fundamental principles that one % 

; should follow in the overhaul of gyro rotors. No chain 4 
is stronger than its weakest link. Likewise no gyro is 
any more durable or lasting than its rotor. The rotor is the 
heart of the instrument and from this spinning mass we get 


Gerald E. McEwen received his early training at the Shelby 
School of Acronautics, Memphis, Tenn., and in three years ha 
worked up to Instrument Department Ass’t Foreman, Brook!) 
Field, Mobile, Ala. The first of this year he was loaned to the 
M.O.A.S.C. Post School as an instructor of gyro instrument over- 
haul—maintenance, installation, ground check, flight check and 
testing. 

Mr. McEwen explained in his letter to me transmitting this 
article, that there is nothing in the article that is news to an ex: 
perienced gyro man, but he realizes (as must everybody) that the 
chief purpose of the Aircraft Instrument Guild is for experienced 
mechanics to help the newer members of our trade to advance in 
experience faster, both for the sake of the War Effort and for 
the operator. They in turn can be beneficial to us. 

Let’s have more of these articles from more of you. We've had 
requests for various methods of calibrating Directional Gyros and 
Artificial Horizons. Can some of you calibrators come to our 
help? —R. G. OJERS, Guild Presiden: 


the operation of our instrument. The fundamental prit- 
ciples of operation of a gyroscope, rigidity and precession, 
depend upon a spinning mass. The more rpm’s a rotor turns 
up, the more rigidity we are going to get. In order to get 4 
rotor that will hold up at terrific speed, we have to be much 
more precise in our procedure. Friction must be held to 4 
minimum. We must keep striving for perfection and have 
a burning desire within us to not be satisfied with “good 
enough,” but to make each and every job better than the 
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A-7 using 
Suction an 
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00 feet pe 
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4 connectiog 
W a rate 9 
>. With th 
the chang EVERY DAY we are shipping these precision pres- 
‘ould be be sure gauges to be used in place of dead weight HOMETER 


cond maxi 
‘ances, fy testers. They are accurate, dependable and easy 


lacement i@™ to read. Delivery—2 to 6 weeks. 
ressure in 


NORED. 


nTEo 


RANGE FROM 0-60 Ibs. to 0-10,000 Ibs 


*t per min | eee 144.00 
the changq 
e Of 6 and EN, ca thee nba ee 176.00 


l of #2 


IN COLLABORATION WITH THE A. H. EMERY COMPA 
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tl ? ¢ 
no gyro is 4, 


tor is the 
ISS we get 
Here is a rugged American- 
the Shelby built Hand Tachometer . . . available for delivery, in 

years has 
1, Brookl; 
1ed to the 
ment over- 
check and 


| accordance with your priority rating. 


We suggest the Jones Heavy Duty Hand Tachometer 











for indicating rpm and surface speeds of all types of 
You get far 
itting this MOTE from Hays Auto- 
to an ex: matic Combustion Con- 
) that the trol thanjust an accurate 
‘perienced # statement of facts. You 
dvance in get a Control System 


machinery in which the moving parts are readily 
accessible.* It is built to ‘‘stand the gaff’’ and main 
tain accuracy in hard, everyday service. Single and 


triple range models up to 12,000 rpm. Instruments 


t and for ; é . ' : 
which automatically are furnished complete with carrying case, including 
Ve've had MAkes certain that the extra tips. Rubber-tired wheel for measuring surface 


Syros and facts are what you want 
e to our them to be. 


President 

Your boiler room may show similar vital savings. Write for new descriptive Bulletin 1710-I 
Ask Hays to make a survey and recommendation— 
there's no obligation and it’s usually worth while in 


speeds available at slight additional cost. 


al prin- 4 js % Where moving parts are not also for measuring vibrations 
cession, Savings. The new Combustion Control Catalog 1S readily accessible, as in turbines, per minute, we recommend our 
yr turns full of valuable data, write for it. centrifugal pumps and other Frahm Vibrating-Reed Tachom- 

totally enclosed machines, and eters. Ask for Bulletin 1590-4 


= AYS CORPORATION BF Sames G. Biddle Co. 


1 “good : m8 ELECTRICAL AND SCIENTIFIC INSTRUMENTS 
she 1211-13 ARCH STREET PHILADELPHIA, PA. 


1an the 
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Accurately records the chang- 
ing gravity of gas and automa- 
tically corrects for variation 
in temperature and baromet- 
ric pressure. 


Elimination 
rotating parts from the de- 
sign permits simple, sturdy 


of complicated 


construction that requires only 
a minimum of maintenance 
to keep the instrument func- 
tioning. 


Charts are changed without 
exposing the main part of 
the instrument. A large glass 
door gives complete visibility 
to the record while the in- 
strument is operating. 





THE REFINERY SUPPLY CO. 


Main Office and Plant 


TULSA, OKLAHOMA 


—— Branch Office 


i 


Ph. 4-8144, L.D. 58) 


Houston, Texas . . Ph. Fairfax 5814 


LOW TEMPERATURE 


COMPONENT TESTER 
MINUS 60°C. %97Q-0° 

















MODEL NE 9-60 






Test space may be for test in air or alcohol. 

12”x 12" x12” clear space. 

Fully portable—!10 voit AC operation. 

Quick pull down to -60°C. 

Remote indicating thermometer. 

Tests more, faster. 

. Fully automatic operation. 

Requires minimum attention. 

. Capacity large compared to bulk. 

. Low power consumption. 

. Meets Army and Navy low temperature test 
specifications. 

. Vacuum models up to 80,000 feet also avail- 

able. 


~—S SOBs enswn=— 


= -_— 








3 BBANORTHERN. 
E ENGINEERING 
3 LABORATORIES | 








5O CHURCH ST., N.Y. C. | 
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last one. To be able to do this we must know 


; sOmethi 
about rotors and their make-up. Also something about on 
things to guard against and the things we must do. To be. 
gin with, we must have perfect or as nearly perfect pivots, 


balls, and races, as it is possible to get. If they are not 
then it’s up to us to make them perfect. I don’t think that 
anyone has ever got just what he would call a perfect job 
but if we keep working in that direction, our instrument 
will reward us for our extra pains. In this article | won't 
go into the methods of repair, as most methods are in a Way 
each individual’s personal opinion. Of course there are tech- 
nical order specifications in the Army that we have to 
adhere to, so anyone working for the Army or Navy wil] 
know the overhaul procedures they must follow. Care of 
parts is often the means of success. Always place in a small 
bottle of oil all pivots, races, balls, and any metal part that 
is likely to rust. Never let any part stay overnight in q 
bottle of cleansing solution such as benzine, petrol ether. 
gasoline, etc., as pivots and the like will rust badly withiy 
a few hours and oftentimes in minutes, due to the moisture 
content. In assembly, be sure that all parts are perfectly 
clean. You can’t be too particular in this respect. In using 
air pressure to blow off the lint from your cleansing paper 
left on the pivot, race, balls, etc., be sure to use low-pres- 
sure filtered air. This is necessary, as air coming from an 
air hose at high pressure will be cooler than the air of the 
surrounding atmosphere and will cause dew to form; the 
humidity of the air will condense and will cling to your 
metal part. Even though you do place this part in oil, it 
will still rust, as the oxygen in this moisture will allow the 
pivot to rust. After all, we know rust is the oxidation of 
your metal. Be sure that the pivot is clean when you place 
it in the oil. This also applies to any metal part that you 
are trying to keep clean and free from rust. 

Be sure than all balls are perfect that you are going to 
use in a bearing assembly. Never mix balls of different 
bottles together. Each bottle has balls that are perfectly 
matched to 0.00001” at the factory. If you have to replace 
a damaged ball in a race, replace all new balls unless the 
set of balls you have are new balls taken from a certain 
bottle, so that you can get another ball from this same 
bottle for replacement. Just because the balls you are using 
are all new balls, never take for granted that they are al 
good balls, for often you will find brand-new balls that have 
flat spots, pits, and other damaged places in them. You 
must remember that it is hard to get the quality steel to 
make these balls as in the past. Now the manufacturers 
have to use whatever steel that they can find available. 
This also holds true for pivots, races, etc. Inspect each 
part thoroughly and be critical in your inspection, so as to 
be sure that each part is going to work. In stoning you 
pivots you absolutely must maintain the 40-degree angle of 
the pivot. In lapping the pivot this angle has to be main- 
tained. Lap only the ball track, or “ball path” as some call 
it. This part of the pivot is all that you are interested in. 
This ball track is the working part and it has to be per- 
fect—no pits, scratches, comets, flat spots, or anything that 
would cause friction or cause excessive noise. If you try to 
lap all the pivots, it will make a beautiful shiny job, pretty 
to look at, but you have lost the angle of your pivots be- 
cause you have removed too much metal and have produced 
a dished-out condition. In dishing out this pivot you will 
have not only ruined your pivot for use without reworking 
it, but you will have worn out a good lap for yourself. Box- 
wood is next to impossible to get, so help preserve your 
supply. A correct lapping job has only the ball track lapped 
and the metal isn’t as much removed as it is smoothed over 
or burnished down. 

In disassembly of bearing assemblies, such as turn rotor 
bearings or top flight rotor bearing, you will notice fou! 
little springs under the bearing that fit in little wells in the 
housing cap. Never mix up these springs, as they are all 
from a matched set that have a certain tension and are all 
placed with shims under them so that the bearing assembly 
will set level on these springs, thereby giving even tension 
of the bearing on all these springs. If the bearing doesn’t 
set level on these springs, the tension will be uneven and 4 






































































Something 


E about the 
; d . To be. 
‘fect Pivots, 
ey are not 
, think that 


pe feet job, 
4nstrument 
cle I Won't 
re ina way 
re are tech. 
ve have to 
Navy will 
W. Care of 
12 @ smal] 
| part that 
night in a 
tro] ether, 
dly within 
€ moisture 
+ perfectly 
. In using 
Ing paper 

low-pres- 
> from an 
air of the 
form; the 
g to your 

in oil, it 
allow the 
dation of 
you place 

that you 


going to 
different 
perfectly 
O replace 
nless the 
aA certain 
his same 
ire using 
V are al) 
hat have 
em. You 
steel to 
acturers 
vailable. 
ct each 
So as to 
ng your 
angle of 
e main- 
ome call 
sted in. 
be per- 
ng that 
1 try to 
» pretty 
vots be- 
roduced 
ou will 
vorking 
lf. Box- 
re your 
lapped 
ad over 


n rotor 
e foul 
in the 
are all 
are all 
sembly 
ension 
loesn’t 
al da 





ING MACHINES r saLION 


Take War 


r 


gcisiON CLEA 


Tue success of L&R is due to the overwhelm- 
ing acceptance of its products by manufac- 
turers and users of precision units too difficult 
to clean manually or by any other method. 
The Army, Navy and more than 200 Industries 
have specified only L&R for cleaning tasks on 
instruments, meters, gauges, bearings, jewels, 
radio tubes, crystals and hundreds of related, 
highly vulnerable elements. With such a record L&R is worthy 
of your inquiries, too. Write for complete catalog data... 
Outline your cleaning problems. Let L&R eliminate them. 


L&R MANUFACTURING COMPANY 
573-583 ELM STREET, . lease nga Jt 
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HEN the squadron leader snaps instruc- 

tions into his microphone, it’s not time 

for doubt or confusion on the receiving end. 

In manufacturing headsets for the use of 

our fighting forces, the main thing is to be 

certain each one is as perfect as it is possible 
to make it. 

Experience since the early days of the 
telephone helped us, of course, but it wasn't 
enough to be sure that we were building 
mighty good equipment on the average. We 
developed special instruments which enable 
us to give each receiver a thorough test in 
a matter of seconds, right on the production 
line. Thus we kept output high, and quality 
a known factor. 

Connecticut has been identified with “com- 
munications” for half a century. It has never 
been known as the largest, but always as 
among the very best, in design, engineering, 
and precision production. If your post-war 
plans involve the use of precision electrical 
devices, in connection with product develop- 

ment or production control, perhaps we can 
help you eliminate the “question marks”. 


CONNECTICUT TELEPHONE & ELECTRIC DIVISION 


(¢ pear 


\ ¢ Y 
Lead 
5 7 NQUSTRIES 


MERIDEN, “ CONN. 


For the second time within a year, the honor of 
the Army-Navy Production Award has been con- 


ferred upon the men and women of this Division. 
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cocked bearing will be the result. This condition es 
you a ball drop that can’t be taken out without ha re 
much tension of the ball on the pivot. The ball: will 5 
traveling around the pivot at an angle instead of : 


around the pivot in the ball path. A cocked race ‘ nag 
create surge. To remove the ball drop, the rotor wil] pe 50 
tight that you can’t get more than approximately a six. 
minute coast. A rotor must be able to come to a free, eas, 
stop with a slight backlash. If rotor comes to an ab) ipt stop 


with an oscillation, it is certainly too tight. If your rotor 
will coast between eight and ten minutes and have a goog 
sound, ther. you can rest assured that your rotor wil] hold 
up all right in final calibration, unless something unfor- 
seen turns up. I have found through experience that jf the 
condition of the assembly is such that it will come to a free. 
easy stop with a slight backlash and start anywhere from 
0.2” to 0.5” Hg., it will coast almost the right amount of 
time without any more adjustment. However, if you do have 
to make an adjustment, then only a very slight adjustment 
is necessary. 

So far we haven’t said anything about the dynamic bal. 
ance of the rotor. If a rotor isn’t dynamically balanced it js 
no sign that your instrument will not calibrate, but it is q 
sign that your instrument will not hold up in service. 

An unbalanced rotor will give your pivots and bearings 
such a beating that at the first sign of dirt or anything that 
will cause friction and heat, the friction will be amplified 
to such proportions that it will cause the rotor to burn out 
very soon. Not only will the damage to the rotor show quick- 
ly, but the instrument as a whole will have more wear ir 
all its parts, from the excessive vibration set-up. This wil] 
show up in the gyro horizon or flight instrument to excess 


| in the pendulum assembly. In a few hours running, the 


pendulous vanes will have oblong holes worn where the 
shafts go through the pendulum body. These holes, wearing 
worse as time goes along, will soon necessitate the instru- 
ment being sent back for repair. Then a complete rebushing 
job will have to be done and time and expense of the instru- 
ment piles up. 

This condition must not be tolerated by any mechanic 


| He must be sure that his rotor is in perfect shape, both 
| mechanically and dynamically as is possible. The rotor 
| shaft must be gaged every time any metal has been r 


moved by stoning, etc., so that the center of gravity within 
the rotor will not be changed. Every time the pivot has had 


| anything done to it in a rotor, the rotor must be checked 


for dynamic balance. In flight rotors or gyro horizon rotors, 
in the lower bearing assembly you will sometimes find a 


| weight-shifting effect. This is caused by the bearing not 


being tight enough in the bearing recess. A test that will 
determine if the bearing is tight enough is to take a 
scriber or any sharp tool and place it against the retainer 
snap ring and press it around, If the race turns, the bear 
ing is too loose in the recess. If the snap ring turns and 
the race remains firm, the bearing is tight enough. All bea 


| ings must be tight in their respective recesses in order to 


prevent weight shift in the instrument. It is impossible to 
calibrate an instrument that has weight shift in any of its 
various assemblies. In a flight or gyro horizon rotor assem- 
bly this weight shift will cause the rotor to loosen up, some- 


| times beyond the maximum tolerance set up for coast test. 


Weight shift in a turn or directional gyro rotor assembly 
is generally caused by lack of tension of the springs under 
the race. This condition can be remedied by placing shims 
under each spring, and being certain that the springs are 
all level, thereby increasing the tension of the springs. 
Let’s consider the various sounds of a rotor. We say that 
to judge a good rotor it must sound right. But what is a 
right kind of sound? Nearly every gyro mechanic you talk 


| to has a different explanation. The reason for that is: all 
| sounds that we use as a comparison to other sounds are 
| some that we have had previous experience with. It is im- 


possible to tell you just how noisy is a noisy rotor just the 
same as it would be impossible to tell you just how high is 
up. However, most mechanics agree that a good rotor must 
have a smooth swishing sound. There will be no ball drop. 
A ball drop has a metallic clink to its sound. When you have 
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vice, a convenient all-purpose surface movement is used with any one of 
bearings temperature pyrometer ideally eleven types of therrmo-couples, 
hing that suited toa great variety ofindus- interchangeable without adjust- 
amplified trial plant needs. ment or re-calibration. Choice 
burn out Accurate temperature readings of rigid or flexible arms, or both, 
IW quick- are obtained in a few seconds instantly interchangeable. Built 
Wear ir of plastic materials, liquids, oils, in several standard ranges, 0-300 
This wil] and similar materials, and flat deg. F. to 0-1200 deg. F. Write for 
0 ie or curved, stationary or moving Bulletin 3511 giving complete 
ling, the surfaces description. 
here the ‘ ‘ = z 
wearing lilinois Testing Laboratories Inc. 
> Instru- Smallest 6-Lrace Portable 
bushing 142 West Hubbard Street Chicago, Illinois 
cc" Osclllegraph rtvatable 
echanie ' 
a, bot} 2 : : 
e rotor NOW THE NEW Complete with storage battery 
een aes - attachment. Self-contained 100- 
Ascg i : ; cycle timer. Simultaneous view- 
checked ing and photography. Permanent 
se magnet oscillograph assembly. 
si Electro-magnetically damped gal- 
at will SU RFA EPL. ATE vonometers. D. C. sensitivities as 
ake a high as 0.7 millimeters per micro- 
tainer y . P : 
ic nes AFFORDS YOU THES amp. Widely used for vibration 
1s and ADVANTAGES: and strain testing. High galva- 
4Ba a >i. * 
hog risk nometer sensitivity makes possible 3 
der to —Accuracy .0002, .0003, 5—Requires no de-magne- 
ble to 0004, .0005. Caine: application without amplifiers to 
of its 2—Checked carefully with 6—Non-rusting. Requires many problems. 
ssem- optical instrument. no oiling. ; 
some- 8—Hard surface. Wear 7—Transparent. Data 7 
gee shown as scratches. These formulae may be placec 
cove do not affect accuracy un- under the flat for ready 12- and 24-trace oscillographs also 
waned less grouped densely. reference. 
pd Scratches do not burr. ical available. Write on your company 
age 4—Low co-efficient of ex- instruments for checking 
shes pansion Fahrenheit. 4.45x purposes available in most letterhead for oscillograph folder 
0-°. Temperature changes large centers. 
that have little effect. 9—Replaces critical material. 
is a 
talk ay of Cadillac Glass Surface Plates is low—probably 
er ess than resurfacing a scraped steel plate. Long lived— 
Bons Prompt delivery. Packed in individual wood boxes, top of fh & j LAN D R b S$ iw .% ie 4 
~ mae forms a protecting cover. ” 
} im ICES, from $11 to $90, dependent upon size and degree 
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EW Wew Type 1410 Level Control Pilot is 
especially designed to meet requirements for a Level 
Control Pilot having a VERY WIDE “Throttling Range” 
—EXACT in its relation to the specific gravity of the 
liquids handled in the system. Important for indicating 
or recording level service where the displacement float 
is used to indicate position of level in vessels where 
highly corrosive liquids make continuous use of gauge 
glasses impossible. 

Features of the Type 1410 Level Control assure per- 
formance matching other H-W ControlEquipment that 
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just the edge of a ball drop, you can say that , 


squeaking sound such as tin foil makes when you in 
very much the same sound as wheels turning {| now > 
pit in a rotor pivot has an even, solid, purring se io 
much the same as an outboard motor. A flat ball is simi), 
but not nearly as fast, the sound gradually increasing ig 


loudest point, then decreasing to nothing. This 
peats itself. A pit in the race is similar, but as to 
frequency is slower. You have three different frequencie: 
of pit noises to master. The highest speed frequency 
noise can be termed on the rotor pivot. The medium Speed 
frequency can be termed as pit in the race. The lowest speed 
frequency can be termed as pit noise on one of the alls, 4 
flat spot on a pivot will sound similar to a pit on the pivot 
but inspection under the microscope will determine whict 
one it is. Comets, scratches that are not concentric aroun 
the pivot, will also give you the effect of having a pit, Cop 
centric lines in a race will not harm the pivot or bother thy 
coast test to any extent, as long as they are the same depth 
and are concentric. They will smooth out in running, Noy 
as to the noise that we call a beat or surge in a rotor, it js 
hard to establish just what is the exact cause of this. W; 
know there are several things that are contributing factor 
to this condition. You might ask what I mean by a beat or 
surge in a rotor. The nearest definition that I might give js 
that you have a condition set up where you have unsyp 
chronized frequencies existing. The rotor, running at higt 
speed, will “‘wow-wow” or have a surge. In my opinion one 
of the things that causes this is an off-angle pivot, causing 
the balls to run up out of the ball track and form a ney 
ball track in a different path, and setting up different fre 
quencies. Too, different inside diameters of the races set uy 
different frequencies. Dirt in the bearings on one side, pro 
ducing friction on that side, sets up different frequencies 
A pitted ball or oval ball sets up different frequencies. Thes: 
are just a few of the main causes for having this beat. In 
lapping a race excessively you are taking out metal, there 
by changing the inside diameter. In stoning a pivot it is 
very easy to get off angle if you are not careful. The point 
of the pivot will cut faster than the heel of the pivot, there 
by changing the angle. In lapping you can change the ang\k 
of the pivot by lapping too much and dishing out the pivot 
If the metal in a race is not homogeneous, it will not have 
exactly the same amount of temper throughout and wil 
grind in some spots faster than in others, thus setting vy 
a wavy condition inside the race. This condition cannot be 
seen with the naked eye or under microscopic inspection, as 
the race may look perfectly good and yet be so wavy as t 
set up a beat in your rotor, creating an error sufficient t 
render the race unfit for use. Beats in a rotor, if excessive, 
will set up a vibration or shimmy in a rotcr assembly 
thereby transmitting this shimmy to the entire instrument 
and causing excessive wear. In centralizing a rotor in a 
gimbal ring of a turn indicator, I’ve found it just as eas) 
to centralize the rotor to within .0005 of an inch as it is 
.001 inch. In doing this we are helping to keep to a mini- 
mum all errors that might be involved in the dial indicator 
or fixture or male plug used in the end of the gimbal. Often 
it may be necessary to make an indication from both the 
90-degree and the 270-degree side of the gimbal and divide 
the difference in the readings to get an apbsolute correct 
centralization. If the gimbal is sprung ever so slightly, you 
will be unable to recognize this error, but it will show up 
in calibration. The rotor will have an out-of-centralized 
effect and this spinning mass outside the vertical axis of the 
instrument will set up an effect that will cause cross read- 
ings in your instrument. In dividing this error by indicat- 
ing both sides of the gimbal, you will show an out-of-toler 
ance indication on each side maybe, but this tolerance wil 
be plus on the one end and minus on the other end, so that 
the center of gravity of the rotor will be in line with the 
vertical axis of the instrument and the rotor will have 4 
centralized effect. 

I do sincerely hope that this little insight of rotors wil! 
help someone that may have been having trouble along 
these lines. It may make clearer some of the things that 
have been such a puzzle. 
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Now, more than ever, indus- 
trialists realize the importance of hav- 
ing accurate measurements of their 
stored liquids available at all times. 
LIQUIDOMETER Tank Gauges insure 
true, convenient, hazard-free, 100% 
automatic readings. No pumps, valves, 
or auxiliary units required to read 
them. Models are available so that 
readings can be taken remotely from 
or directly at the tank. Remote reading types utilize balanced 
hydraulic transmission system which completely compensates for 
temperature variations on communicating tub- 
ing. Accuracy unaffected by specific gravity 
of tank liquid. 

Approved for gauging hazardous liquids by 
Underwriters’ Laboratories and similar groups. 


Models available to automatically control 

pumps, motors, signals or other devices for 

maintaining minimum or maximum liquid levels. 
Write for complete details 


- THE LIAUIDOMETER CORP. 
36-27 SKILLMAN AVE. 





LONG ISLAND CITY, N. Y. 
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Controller Adjustments Oonoluded fr. 











pa 508 
again and readjust the sensitivity. It is doubly im;ort A ay 
records on “proportional plus reset” controllers. Each t ne nay 
adjusted, jot down the sensitivity and period of ogcj tion + 
are through adjusting the instrument when the sensit ty ‘ - 
the lowest value found and the reset rate is less than the recip. 


rocal of the longest period in minutes. 





A few notes on period determination may be in . 
recorder-controllers, the period can generally be measured 
on the time axis of the chart; but short periods are more 
easily timed with a stop watch or by counting seconds 
[Timing is always necessary on indicating controllers ging 
there is no record. Watch the pointer’s oscillations and take 
the time frem the peak of a swing until the next peak in the 
same direction. } 

Don’t be misled by false periods. Friction in a contr) 
circuit, usually valve friction, can introduce a fairly regula, 
“wander,” easily mistaken for an oscillation. This effeg 
usually disappears if the sensitivity is increased until a) 
amplitude ratio near 1.0 results. If a wander is suspected 
lower the sensitivity considerably; the amplitude of the 
wander will increase. A positioner on the valve will gep. 
erally eliminate wander. 
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Electron Tubes 


Concluded from page 605 
Gas-filled, or “gaseous,” tubes as they are known, have 
become an extremely important part of the electron tub, 
family. In less than fifteen years their use has been ex. 
tended from the simple battery-charging application t 
almost every branch of industry and electrical engineering 
In the conversion of alternating current to direct and in th 
“inversion” of d.c. into a.c., they have become indispensabl ) 
In performing the comparatively simple function of recti- 
fication they have made possible many interesting and use- 
ful industrial devices. Consider the one shown in Fig. 4] 
for example. This circuit is used in the operation of the 
“Syntron” electric hammer for drilling holes in concrete at 
high speed and for similar purposes. Currents in two sole- 
noids alternately and periodically act on a common steel 
core to pull it to and fro in synchronism with the alternat- 
ing current in the line. “Tungar” or “Rectigon” rectifiers 
are employed to change the alternating current into pulsat- 
ing current. When the voltage pulse is negative on the right 
hand side of the circuit, the electron current flows through 
tube 1 and coil A and the steel core or plunger hammer is 
pulled in that direction to compress a spring. On the reverse 
voltage swing, the electron current flows through coil B and 
the plunger hammer is pulled in that direction as it is sim- 
ultaneously pushed by the spring, thus causing it to strike 
a sharp blow—60 times a second on a 60-cycle circuit. 
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WITH OR 
WITHOUT 
GAUGE 





and dependability! Provides working pressures 
from 0 to 140 Ibs. Simple, trouble-free mechanism. 


ffected by oils and water. Write for prices, details. 
verre ae We fOr PENS 3 Army, Navy and Air Corps 
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"R. RROWN CORPORATION 
5728 Armitage Avenue « Chicago 39, Ill. 
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SPEEDY AIR VISES: COMPRESSORS - FILTERS: AIR GUNS 
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PHOSPHORESCENT AND 
FLUORESCENT COMPOUNDS 





Materials processed with radium compounds 
glow everlastingly in the dark without activation 
from any outside source. 

We process with luminescent compounds, all 
types of dials and other devices, in metals, 
plastics and glass, according to the latest Army 
and Navy specifications. Our perfected labo- 
ratory methods ensure uniform accuracy and 
durability of applied numerals, lettering and 
calibrations. Information and estimates on your 
specifications furnished promptly on request. 
First in Radium— Under one control—mining, 
refining, technical research, processing and 





distribution of radium products for industry. 


THAN A HANDFUL 


MORE 
OF ENGINEERING SKILL 


Built into every Trinity thermowell is the skill 
gained in making thousands of solid drilled 
wells. While we make wells of all types, we 
have developed standard designs that may meet 
your requirements. Consult us on your well prob- 
lems, we may be able to adapt our designs to your 
job and save you money. Write us today....no 
obligation of course. 


TRINITY EQUIPMENT AND Bu Fae 
SUPPLY COMPANY | Corporation 


136 Liberty Street es New York, N. v: 630 FIFTH AVENUE + ROCKEFELLER CENTER « NEW. YORK 
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Unranine accuracy is one of the 
many features of the new General 
Electric line of ELECTRONIC MEASUR- 
ING INSTRUMENTS. Designed in the 
famous G-E electronics laboratories, 
this line offers a wide choice of com- 
pact apparatus for service, mainte- 
nance and research. 


G-E unimeters, capacitometers, 
audio oscillators, wide band oscil- 
loscopes, square wave generators, 
signal generators, power supply units 
—all give you dependable service in 
measuring electronic circuits and 
component parts. 

These sturdy, shock-resistant 
units are now in production primar- 
ily for the Armed Forces. But they 
may be purchased on a priority if 
you are engaged in war work. After 
the war, of course, the full line will 
again be available to everybody. ... 
Electronics Department, Gen- 
eral Electric, Schenectady, N.Y. 


e We invite your inquiry for G-E elec- 
tronic measuring equipment made 
to meet your specific requirements 


CATALOG 


ELECTRONICS 

DEPARTMENT 

GENERAL ELECTRIC CO. 
Schenectady, N. Y. 

Please send, without obligation to 
me, the General Electric Measur- 
ing Instrument Catalog, I-1 (loose- 
leaf), for my information and files. 


Name 





Company 





GENERAL @ ELECTRIC 


177-82 
Electronic Measuring Instruments 
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Fleming & DeForest 


To the Editor of Instruments: 

In Chapter IV of Mr. Andrew W. 
Kramer’s timely articles on “Electron 
Tubes,” there is a historical mistake 
which I would like to correct. 

On page 415, Mr. Kramer says “It 
(the Fleming Valve) was the best de- 
tector of wireless signals that had been 
developed up to that time.” That is not 
so. The preferred detector, prior to the 
Triode of DeForest, was the Dunwoody 
Carborundum Detector (U. S. Patent 
837616), which was used almost exclus- 
ively in the Marconi Transatlantic Ser- 
vice and on radio-equipped ships, and 
was undoubtedly the best. 

Further, Mr. Kramer says that “in 
the course of his work (DeForest) 
made use of the “Fleming Valve,” 
which is hardly correct. The so-called 
Fleming Valve was the valve of Elster 
and Geitel, on an application of which 
Edison obtained patent 307031 in 1883. 
Moreover, the British patent 24850 
issued on the Fleming Valve in 1904 
was bad, and—looking to its possible 
extension—its assignees sought to 
amend it by disclaimer when it was 
about to expire, but were unsuccessful. 
(The inventor had claimed too much.) 
It is true that DeForest might have ex- 
perimented with a so-called Fleming 
Valve, but since there was available to 
him all the work of Elster and Geitel, 
and Edison—about which Fleming had 
often lectured before he applied for his 
patent—there was no reason, other 
than his convenience, for his doing so; 
and when he “merely introduced a third 
electrode into the tube” he contributed 
a very great deal to the art. 

All this is a matter of record in my 
book “Radio: Beam & Broadcast,” now 
out of print. 

ARTHUR H. MORSE 
Elmhurst, N. Y., 
July 29, 1943 


To the Editor of Instruments: 

Mr. Morse’s comment on my state- 
ments concerning the use of the Flem- 
ing Valve as a detector raises a ques- 
tion that would provoke animated dis- 
cussion among the old timers in radio 
even at this late day. All of us who 
were in “wireless” in those days can 
remember the pet detectors and meth- 
ods of using them that each one had. 
As to which detector was the “best” 
prior to DeForest’s triode, this is large- 
ly a matter of opinion and when I re- 
ferred to the Fleming valve as being 
the best I probably was voicing my own 
opinion. Properly operated, it had a 
degree of stability, theoretically at 
least, that few other detectors had. As 
Mr. Morse points out, the Dunwoody 
Carborundum Detector was used wide- 
ly and it was a good detector but so 
were many others and each had its own 
proponents. Pickard’s “perikon” detec- 
tor for example was the favorite of 
many. While Marconi used the car- 
borundum detector in transatlantic 
service, he also used others, notably his 
own magnetic detector. When the Flem- 



















































ing valve was developed th; Marcon 
Co. used that, apparently th seal 
success. Quoting from the first edition 
of Zenneck’s “Wireless Telegraphy 


published in 1915: “. . . in the mon 
recent form of Fleming’s oscillatio, 
valve the anode being a cylinder of ea). 
bon and the cathode a tungsten win 
this detector seems to have met all rea. 
sonable requirements as to sensitiyity 
and reliability. This is borne out by the 
fact that Marconi has been using it jy 
conjunction with an Einthoven galys. 
nometer in his transatlantic service,” 

As to whether DeForest actually useq 
a Fleming valve in his early experi- 
ments or a tube based on the work of 
Elster and Geitel, this is a question 
which Mr. DeForest can best answe; 
himself. When I referred to DeForest’; 
use of the Fleming valve, I implied the 
use of a diode of the type used by Flem. 
ing. The DeForest audion, as first con. 
structed, was in the main identical with 
the Fleming construction except that 
DeForest made use of an auxiliary bat. 
tery and potentiometer in the plate cir- 
cuit of his receiver. Later, as I pointed 
out, he introduced a third electrode 
into the tube which subsequently de. 
veloped into the grid. 

This introduction of a third electrode 
into the tube, as Mr. Morse indicates, 
was a great contribution to the art and 
I had no intention of minimizing its im- 
portance in my use of the word “mere- 
ly.” By “merely” I meant that the 
practical transformation of the diode 
into the triode was very simple. 

ANDREW W. KRAMER. 
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ng its im- 
rd “mere. Wheelco's application of Electronics in tempera- 
that the 
the diode ture control proved revolutionary eight years ago. 
ath The Wheelco "Electronic Principle Control System 
a is proving equally as revolutionary results today in 
the elimination of material waste and the conserva- 
ers tion of vital man hours. The Wheelco LIMITROL 
—~ is an Automatic "Electronic Principle" Safety Fur- 
| nace Shut-off, protecting against overheating by 
ers effecting furnace shut-off (1) if furnace tempera- 
——— ture rises above the selected point set on the indi- 
.] cator scale, (2) whenever thermocouple breaks 
TS occur, or (3) upon the failure of controls, switching 
, or electrical equipment. Such plus features as ex- 
fo on 
a treme accuracy of temperature measurement, in- 
terchangeability of all component parts, inter- 
ies changeabiltiy of scale ranges, ready accessibility 


of ail parts for individual checking and many 


others are also provided. 


Write for Bulletin No. D202 Today! 











Wheeles Instruments Co. 


833 W. HARRISON STREET CHICAGO (7), ILLINOIS 


co. Originator of "Electronic Principle” Temperature Controls 
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Instrument Societies 


















BALTIMORE augurs well for automatic control in our Housing; E. Englehardt, Membership: N E 

The first annual business meeting of the Post War Industrial Economy. Chance, Publicity; R. J. Crane, N minating 
B. I I. S. was held at the Maryland The speaker of the evening was Coleman —N.E date 
Academy of Sciences on September 17. The’ B. Moore, Senior partner of Moore Products sata 
annual reports of all standing committees Co. of Philadelphia. He delivered an illus- NORTHERN INDIANA 
were presented and approved. I believe we trated lecture on “The Pneumatic Null Bal- The September meeting was held on ' 
have had a very successful first year, ance System Applied to Industrial Instru- 17th at the Lake Hotel, Gary, Ind, y ae WS 
especially when all of the problems brought ments.” Mr. Moore traced the development C. Frost, field engineer from the I os Ry ‘ae 
on by the war are considered. Our average of the Null Balance System from the sim- Northrup Co., gave a very interesting tal Hire 





attendance at the meetings was between ple “One to One Pressure Transmitter with on “Fundamentals of Automati: 
thirty-five and forty. The officers for 1943- Direct Nozzle System” through the various which was enjoyed by all. 
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44 are as follows: pneumatic circuits, illustrating the Ampli- —R. W. Scurernp: 
President, F. B. Bevelheimer; Vice Presi- fying Transmitter, High Range Amplifying ae 
dent, B. M. Dewey: Secretary, C. B. Will- Pressure Transmitter, Differential Pressure PHILADELPHIA 
necker, 6732 Danville Ave., Dundalk, Md. ; Addressing the September meetine 
Treasurer, F. G. Ragan. FRED PULLEN “Continuous Temperature Measurement wit 
: ‘ — Electronic Potentiometers,” Walter Wills of 
CHICAGO This is YOUR page, society mem- the Brown Instrument Co. covered. thor. 
The first meeting of the fall season of bers. See that your Secretary or oughly the three fundamental functions a 


the Chicago Society for Measurement & Con- 
trol was held on September 13th at the 


the system, such as the conversion of 4, , 


Publicity Chairman uses part of 
< ule to d. c. voltage, the amplification of the 











Windemere West Hotel. An exceptionally it. M. F, Ben ar, Editor signal voltage, and the balancing moto 
large audience greeted the speaker of the operation. This portion of the talk was jllys. 
evening, Mr. Wilbur Pray of the Askania trated with blackboard diagrams. 
Regulator Co., whose subject was Combus- stall : ’ ; Various curves were screened up on an 
tion Control. and Liquid Level Transmitter, Valve Posi- - ‘ : 4 . 
While Mr. Pray touched on the theory tioner, Temperature Transmitter, and final- oscillograph operating in conjunction witt 
of combustion control, he devoted consid- ly a system of automatic control mechan- demonstration instruments. This brought 


home to the novice a clearer picture of the 


erable time to tracing the history of the isms utilizing the same underlying princi- ‘ 
happenings. 


development of combustion control. His talk ples employed in the measuring equipments. 


was interspersed with humorous anecdotes He described the application of the con- Mr. Wills’ explanation of the operation 
of his own personal experiences which fur- troller to Industrial Control Processes, ex- Of the system left the group stumped for 
ther enhanced the enjoyment provided by pjaining the value and use of throttling and @ moment at the start of the discussion 
his presentation. —J. A. RIGGS automatic reset, and rate response units, period, and then they followed with som 
NEWARK A lively discussion was participated in by right lively questions which were skillfully 

a goodly number of the members present. @nswered. 


The first fall meeting of the Society for 


} ; 4 » j , ¢ > ‘ eC TAS 9 7} oF 
Measurement and Control (New Jersey) The newly elected officers and committee The meeting attendance was 82, with 27 


opened auspiciously with a banner atten- chairmen are as follows: Harry F. Moore, the dinner. 

dance of 81. The interest and enthusiasm President; L. M. Hackenberg, Vice Presi- Members, don’t forget to submit yow 
exhibited plainly illustrated the tremen- dent; N. E. Chance, Acting Secretary; M. general,.instrumentation questions for the 
dous importance of Industrial Instrumenta- J. Seavey, Treasurer; Committee chairmen: November “Question and Answer Nite.” 
tion in our War Production Efforts and L. M. Hackenberg, Program; R. F. Roberts, —GEORGE HAMMER 





INSTRUMENT SOCIETIES CALENDAR 


City, Society and Secretary Date Place Subject Speaker 
Atlanta Georgia Society for 
Measurement & Control : 
\ Nov. 19) = Maryland Academy To be announced 
Baltimore Baltimore Industrial In- C. B. Willnecker, 6732 Dan : of Sciences os 
strumentation Society ville Ave., Dundalk, Md | Dec. 17) Maryland Academy Rayotube Pyrometry H. L. Pfaffhausen, , 
of Sciences Leeds & Northrup C co 
\ Nov. 1(8) Windermere West Aircraft Engine Testing In- To be announced later sa! 
Chicago Chicago Society for Carl Hope, 2626 W. 3 ist Hotel, 1642 E. 56 strumentation ofl 
Measurement & Control —_Blvd., Chicago | Dec. 6(®) Windermere West Instrument Maintenance in B. A. Hiermeier, Sales 
Hotel, 1642 E. 56 an Oil Refinery Mgr., Brown Inst. Cc 
Hartford Hartford Society for Stephen J. Zelle, Whitney Chain fre 
Measurement & Control & Mfg. Co., Hartford, Conn 
\ Nov. 9(8) Essex House Application of controllers to W. B. Heinz, Cons. Engr sil 
Newark New Jersey Society for N. E. Chance, 14 Glen industrial processes Cochrane Corp. 
sureme & Co )I Jake: re., S . , > oe? 9 op ” 
Measurement & Control Oakes Ave., Summit, N. J | Dec. 4(8) Essex House Information Please Panel of ‘‘Experts’’ from an 
our members 
New York New York Society for R. K. Farnham, 545 Fifth Oct. 268) = Churchill's Termi- Hydraulic Approach to Ed S. Smith, Research Engr : 
Measurement & Control Ave., N. Y. C. nal Restaurant Measurement & Control Eclipse-Pioneer in 
N. Indiana Northern Indiana Soc R. W. Schreiner, 4 Waltham St ne¢ 
Measurement & Control Calumet City, II. 
\ Oct. 2068) Engineers Club Pneumatic Null Balance C. B. Moore, Pres. Moore 
Philadelphia Philadelphia Society George Hammer, 712 Otis System & Applications Products Co. 
sae ee > > 
for Instrumentation Bidg., Phila. Pa Nov. 17(8) — Engineers Club Instrumentation Ques- Quiz Board to be 
tions and Answers announced 
Oct. 25(8) Roosevelt Hotel Instruments in the Austra Oswald F. Mingay, Austra’ 
lian Army lian Ministry of Munitions 
Pittsburgh American Society for L. M. Susany, c/o Carnegie In- ' Nov. 22 Oxygen Instruments Wm. Wildhack, 
Measurement & Control _ stitute, 4400 Forbes St., Pgh Natl. Bureau of Standards 
( Dec. 27 The Rotameter and Kermit Fischer, 
its Secrets Pres. Fischer & Porter 
St. Louis St. Louis Society for Gus Holubeck, Union 
Instrumentation Electric Co. 
Toronto Canadian Society for T. C. Agnew, Minneapolis- 


Measurement & Control Honeywell Reg. Co., Toronto 








‘4)Meeting at 7:30, no dinner. “Dinner at 6:30, meeting at 8. “Dinner at 7, meeting at 8. Meeting at 2, no dinner. 
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YET FOUND STILL OPERATIVE WHEN CHECKED UP 


Two instruments were found still operative! The 
third required only a potentiometer replacement for 
restoration to full operative con- 


Quite by accident, three DuMont Type 164E 3-inch 
oscillographs were submerged in salt water. Duly re- 
covered, they were returned for 

dition! 


salvage—repair, if at all possible: ~~ - oh ae eae 
ont cathode-ray tubes and oscil- " 
ve = Y While we do not recommend 


otherwise, replacement. lographs in both standard and special 
types are found in many branches of the dunking as a regular thing, we 


Our service engineers were : : : 
armed forces; in many industries en- 7 ‘ : 
submit this case as still another 


frankly disconcerted by the mud, gaged in war and civilian production; 
silt and even seaweed found in engineering and research activites. proof of the ruggedness of Du- 
Be sure you have our new catalog 


amidst the multitudinous com- and manual just off the press, in your mont equipment. It is certainly 


. working library. Otherwise write for ‘ 
ponents. Finally cleaned up, the your copy. And submit any unusual reassuring when you face extra- 
instruments were checked for probiems for our engineering collabora- severe service conditions. Like- 


tion, recommendations, specifications, Me sie 
necessary repairs and replace- quotations. wise indicative of years of trou- 
ble-free life. 


ments. And then the surprise: 


NEW Y « CABLE ADDRESS: WESPEXLIN, 

















NEW YORK 


era Eee egret yes 


. DUMONT LABORATORIES, 
Sang SE po Sa . ~~ D ag \ eae 
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The Mark of 
Effective Control 


Process Control for sensitive, stable 
automatic control of temperature, 
pressure, liquid level,flow and other 
factors as applied to industria! 
processes. Responds to changes 
quickly,without overtravel or hunt- 
ing. Ask for Bulletin No. 101. 


Combustion Control that is simple 
but complete for providing econom- 
ical operation 
of boilers of 
200 h. p. and 
larger. Details 
in Bulletin 
No. 102. 


Boiler Meters 
for recording 
combustion 





Recorder-Controller 


conditions and 
guiding boiler operators. Described 
in Bulletin No. 44. 


Multi-Pointer Gages for indicating 
factors such as draft, pressure, tem- 
perature and speed. 
These Gages are avail- 
able with any number 
of pointers and any 
scale combination; in 
either the oil sealed 
bell or diaphragm con- 
struction. 


Flow Meters for indi- 
cating, recording and 





integrating the flow of 


Control Drive 


steam, water, sewage, 
air, gas and other fluids. Bulletins 
No. 39 and 300. 


Recorders for pressure, temper- 
ature, drafts, liquid level and other 
factors. 


BAILEY METER 
COMPANY 


1041 Ivanhoe Rd., Cleveland, Ohio 
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In this department we strive to report each month ALL the new devices fo; 
urement, inspection, testing, metering and automatic control—in the form of concise 
technical descriptions. When writing to manufacturers directly, please mention this 
department. Or write to Information Section, Instruments Publishing Company, 


















Industrial Thermometers 

New series of Industrial Thermometers 
with a plastic case front, yellow-back easy- 
reading thermometer tubing and malleable 
iron back is announced. By using 
a plastic case front, weight is 
reduced and an adequate substi- 
tute for metal is provided. New 
plastic case front is not affect- 
ed by the temperatures to which 
the case is subjected under ac- 
tual service conditions. Either 
the glass or the entire front can 
be replaced at nominal cost. 
Yellow-back lens-front thermom- 
eter tubing is said to be a great 
improvement over the  white- 
back type since yellow  back- 
ground offers best color con- 
trast with mercury. Morevover, 
new tubing is comparatively 
easy to produce and it involves 
no complicated construction of 
bore or lens. Malleable iron has 
been found to be an entirely 
satisfactory substitute metal for 
the brass formerly used, and is 
fully protected against corrosion 
by a durable black finish.—C. J. 
Tagliabue Mfg. Co., Park & Nos- 
trand Aves., Brooklyn, N.Y. 





Heavy-duty Capacitors 
Announcement is made of a new line of 
heavy-duty high-voltage capacitors for con- 
tinuous operation up to 150,000 volts work- 





ing. Pictured 0.5 mfd. unit is a 50,000 volt 
d-c. capacitor: it is 28” high, weighs 175 
Ibs. and is constructed for 24-hour con- 
tinuous operation and total submersion in 
salt water. New units can be used in surge 
and lightning generators, are equipred with 
maker’s solder seal terminals for operation 
at highest altitudes and under the most 
humid conditions encountered.—Industrial 
Condenser Corp., 1725 W. North Ave., Chi- 
cago, Til. 


Pressure Switch for Proportional 


or Automatic-reset Control 

New “Micro Pressure Switch” is primar 
a simple and conventional three-wire pres. 
sure switch, but with the addition of 


solenoid under command of 
the valve-operating power 
unit which is itself under 
command of the_ switch. 
This “feedback” or “auto- 
matic-reset” or “droop cor- 
rection” principle permits 
the combination of this new 
switch and cf a _ suitable 
power unit to be used as 
a fully automatic pressure 
control system of the con- 
tinuous-proportioning type. 
(Maker’s power unit was : 
described in Instruments, & 
July 1942, page 273.) Dia- 


gram shows how voltage-dividing 
in power unit, keyed to power-unit driving 
shaft, varies voltage to pressure-switc} 
solenoid and thereby varies pull on switc} 


R _To Increase Pressure 















Ww 





4 To Decrease Pressure 





7 





POWEP ... 
UNIT : 


POSITIONING 
SOLENOID x 








armature, until new balance is establishe: 


with oil-burner valve (or other 


ment) in new position. Applications include 
control of steam boilers, automatically fire 
by proportioning type oil burners, gas burn 
ers, and stokers; suction pressure of multi- 
ple Freon compressors and regulation 


head pressures in liquid-level 


Barber-Coleman Co., Rockford, Ill. 


Spark Plug Tester 


New “Model P 80” portable spark plug 
tester is a self-contained testing unit con- 
sisting of a hand- and motor-driven mag- 
neto, hand-operated pressure test bomb and 
a gap setting tool, designed to service BG 


spark plugs and Aero, Bendix, 


and AC plugs of the aircraft type. The 
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art 
ag menting hand pump pressure 
eb, small detachable bottle of car- 
oan sox! nakes possible testing of more 
pF 1,00 plugs without refilling. Equip- 
oh mount i in a metal box weighs ap- 
~ 30 ibs., is said to be ideal for mobile 





pro 
field repa! 
ported in 
‘A variety 
and an ele 
complete 


units and can be easily trans- 
ucks, planes, boats and tanks. 
* gages, adapters and wrenches 
trode forming and adjusting tool 

set.—-Airplane Mfg. & Supply 
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Con . 

cg Outdoor Photoelectric Relay 

———— BF oxew “Type CR7505-K108” general-pur- 
pose photoelectric relay for outdoor use is 

>Portional for applications requiring rapid and accu- 

, rate counting, controlling, sorting, or limit- 

-Ontro] 

is primar 

€-wire pres. 

dition of 









& rheostat 

lit driving 

ure-switc] ing operations, Its contacts control 2 amps. 

On switch Meat 115 volts, 25- to 60-cycles, a.c., or 0.5 
amp. at 115 volts, d.c. In addition to a Type 

Pressure GL-930 phototube, new relay contains a 


Type GE-117P7GT pliotron tube. This am- 
plier tube is said to be outstanding in two 
respects: its filament operates on full line 
voltage, obviating need for a filament trans- 
former; and it incorporates a diode rectifier 
which functions when a-c. power supply is 
ised. Weatherproof case is equipped with a 
sun shield and a large directional lens sys- 
tem to minimize effect of slanting sun rays. 
In addition, lens system increases relay’s 
sensitivity. Relay can be mounted in any 
position and can be adjusted under actual 


: Pressure a 
cd 


_IN 


ablishe 
vary i operating conditions, without removing cov- 
§ Schad er. Chassis can be removed from case for 
lly fire inspection or servicing or, if desired, for 
ae ie mounting with other apparatus in a com- 
f multi bination enclosure.—Electronic Control Sec- 
ate of tion, General Electric Co., Schenectady, 
mntrol N. Y, 

Long-distance Liquid-level Gage 

New “Nullmatic” liquid-level gage oper- 
irk plug ates on maker’s pneumatic null balance 
nit con- principle (see Instruments, April 1942, page 
m mag: 148). Equipment consists of a transmitter 
mb and with Moore Booster Pilot Valve, and a re- 
ent +4 ceiver which may be indicating, recording 


or controlling, for installation at a distant 
may be 


he 1i0 point, 


Transmitter furnished with 
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LOT TESTING of frequency meters at th: 
of Allen D. Cardwell Mfg. Corp., 
Brooklyn,-N. Y. Note the panel of twelve 
This 
testing of a large number of meters at one 
During 


plant 












meters method permits temperature 


time testing at sub-zero tempera 


tures, operators work in comfort at 


| temperature. 
> 


room 
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HOW'S YOUR ARCTIC BEHAVIOR? Thar 
question is answered in advance as far as 
these condensers, transformers and other 
instruments are concerned. The effects of 
cold and sudden drops in temperature can 
be observed during test through the her- 
metically sealed multiple panes of glass, 
in this AMCOIL RTC-1XX Testing Chamber. 


AON iy 
cz 












INSTRUMENTS _ 


HER FINGER TIPS HAVE AN ICY TOUCH. 
Plunging her arm into a protective sleeve, 
this operator makes hand adjustments on 
radio parts being tested in this AMCOIL 
As 
plant, this way of 


humidity and temperature test chamber 
the Cardwell 
making adjustments has proved its advan 
shaft tests, ellatal 
finger tip contact with units tested 
rwkee-r. : 


used at 


tage over because of 


th 






THESE TESTS HELP THEM. Members of the 
U. S. Army Signal Corps will use instruments 
which pass the tests shown in the foregoing 
series of photographs. Such equipment is 
vital to keeping communication channels 
open. Radio parts as well as troops must 
be seasoned. 


The Amcoil Testing Chambers used at the “Allen 
D. Cardwell Mfg. Corp. are regular models con- 
taining special testing accessories developed by 
that company's engineers working closely with 
Amcoil technical men. The temperature range of 
these chambers is from —56.7° C. (—70° F.) to 
+70° C. (+160° F.). Inside dimensions of cham- 
ber—52 in. long, 30 in. deep, 27.5 in. high. 

Amcoil consultation and advisory engineering 


service is at your disposal on test chambers for 
essential war purposes now—or testing operations 
for post-war activity. 










FINDING COLD FACTS 


4 
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onsolidated Engineering Corporation makes a 


complete line of instruments, including Sperry 


M.I.T. design, for measuring and recording vibration 


and strain. These instruments will record from 2 to 14 


traces simultaneously. 


Complete sets on any of the following components can 


be furnished for any type of laboratory on flight testing. 


© CARRIER TYPE ACCELEROMETER PICK UPS 

© LINEAR AND TORSIONAL VELOCITY TYPE PICK UPS 
© MULTIPLE CHANNEL BRIDGE BALANCE UNITS 

© FIXED FREQUENCY CARRIER OSCILLATORS 

© AMPLIFIERS, LINEAR, INTEGRATING AND CARRIER 
© POWER SUPPLIES, A.C. AND D.C. 

© MULTI-CHANNEL RECORDING OSCILLOGRAPHS 


ASK FOR BULLETINS AND STATE YOUR PROBLEM 


CONSOLIDATED ENGINEERING CORP. 
1255 E. Green St., Pasadena, California 
Herbert Hoover, Jr., Pres. 


* 
: pwcciidizinig tit Yb dtion <Llhain Monti | 





floats over 60 ft. long, for installation on 
pressure tanks or on large tanks of spheri- 
eal construction. Transmitters are also 
available mounted in float chambers, for 
the control of liquid level. Equipment is 
said to be especially well applied on haz- 
ardous or corrosive fluids, by reason of 
packless construction and ability to confine 
any leakage of hazardous fluids inside 
safety housing containing balance 
mechanism. Construction is suitable for 
working pressures as high as 300 Ibs./in.2. 
Operation: Transmitter utilizes principle of 


pressure 


force change due to buoyancy of liquid 
rather than a float following a changing 
level. A_ stainless steel disk carrying the 
float arm is mounted on outlet of tee. Tu- 
bular float is suspended from one end of 
float arm and balance bellows is connected 


end. A small change of buoyant 
force on float is balanced immediately by 
a change of air pressure in bellows. This 
pressure is transmitted to receiver. By rea- 


to other 
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son of pneumatic null balance principle em- 
ployed, all members are maintained in equi- 
librium. Change in balance position on bel- 
lows between zero and full scale is less 
than 0.001”, thereby nullifying all nozzle 


and bellows non-linear characteristics, as 
well as preventing metal fatigue. This 
guarantees accurately transmitted pres- 


sure, linear with change of level. Stops are 
provided to keep motion of disk well with- 
in its elastic limit. Thrust pivots are pro- 
vided for overload pressures. Stainless steel 
packless disk will distort but not runture on 
pressures up to 5000 Ibs./in.2. Speed: With 
a transmission line of 300 ft. of 4” O.D. 
copper tubing, instrument pointer will move 
from zero to full scale in 3 to 4 seconds. 
Special advantage: Transmitters for use on 
sub-zero temperatures have balancing mech- 
anism removed from the frosting zone and 
are compensated for ambient temperature 
changes.—Moore Products Ce., H & Lycom- 
ing Sts., Philadelphia 24, Penna. 


For testing strength and 1 
webbing in parachutes, new pr 
draulic testing machine is said ¢ 
acterized by extreme accuracy 





liability 















and rapidity of testing. Tester is foolproof 
all breaking loads are measured by gravit 
stress acting on the pendulum, This 
sures continued accuracy, it is said, for 
there are no parts of the weighing mechan- 
ism which are subject to changed charac- 
teristics due to metal fatigue. New tester 
has a maximum loading capacity of 16,00 
Ibs., indicates load tests as low as 50 Ibs 
Special type web grips enable quick, eas 
attachment to ends of samples up to 
wide. Maximum testing speeds up to 12 
per minute enable the making of 60 tests 
per hour.—Riehle Testing Machine Div 
American Machine and Metals, Inc., Last 
Voline, Illinois. 


High-speed (8000 frames/sec.) 
Motion-picture Camera 

New “Fastax’”’ employs 8mm. and 16mn 

film driven at speeds up to 70 miles per 

heur or 8000 “frames” per second, It em- 

ploys continuous film drive, as distinguished 





from the stop-expose-advance cycle of pro- 
fessional and amateur slow-motion cameias. 
Exposure of successive “frames” is accom- 
plished by a revolving prism acting as an 
optical compensator (see diagram) whereby 
images travel in synchronism with film past 
film gate during exposure period. Object 
under study is illuminated by continuous 
concentrated light of high-intensity lamp 
filaments, not by intermittently flashing 
gaseous discharge lamrs as in the use of 
stroboscopic cameras. This enables the 
Fastax to photograph self-luminous objects 
such as fusing lamp filaments, or to make 
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0 COMPENSATING PRISM FOR 64M. CAMERA 
D COMPENSATING PRISM FOR 16-MM. CAMERA 


frum — 





= SSE 


SPROCKET 


foolproof 


by gravit high-speed analyses of polarized light. Wide 
This as hoice of light sources permits use of many 
said, for film types including color film up to 1,000 
= mechan- frames per second, The Fastax was orig- 
ed charac. inally designed by and for Bell Telephone 


New tester Laboratories but is announced as commer- 
' Of 10,00/ cially available-—Western Electric Co., 195 
as 50 Ibs Broadway, New York City 7, N. Y. 

uick, easy 

up to 3 

ip to 12 

f 60 tests e ° 
ine Diy, Complete Electrical Source Unit 


Inec., East for Spectrography 


New Multisource Unit for spectrographic 
analysis combines functions of conventional 


/ sec.) d-c. are, a-c. are, and high-voltage con- 
ra densed spark units, and provides precisely- 

controlled excitation suitable for all types 
nd 16mn of analysis. With it, the three factors of an 
miles per electrical circuit, resistance, inductance and 
1. It em- capacitance, may be set to selected values 
inguished ver wide ranges. Either arc-like or spark- 


like spectra, with all variations in between, 
may be had. Moreover, fine control of dis- 





of pro- 
Lmet as. 
accom- 

as an 
hereby 
m past 
Object 
inuous 

lamp 
ashing 
use of 
s the 
bjects 


make 


[ you want your orders shipped fastest way, be sure to specify “ship 


AIR EXPRESS’ —because general instructions such as “‘urgent”’ 


and “‘rush’’ may be misinterpreted by the shipper. 

And it’s especially important to specify Ark ExPREss if your shipment is 
vital to a war job, because it saves something like 75% of the hours and 
days consumed over the next fastest means of shipping. This 3-mile-a- 
minute service is available direct to more than 350 U.S. cities and to 
scores of foreign countries. 


AIR EXPRESS RATES REDUCED 


As a result of the great volume of Air Express traffic created by wartime 
demands and the increased efficiency developed to satisfy these demands 
...Air Express rates within the United States have been substantially 
reduced, in some instances as much as 12)2%, depending on the weight 
of the shipment and the distance it moves. Consequently, shippers 
nationwide are now saving an average of 10’2% on air cargo costs. 
NOTE TO SHIPPERS : Ship Early—as soon as shipment is ready —to assure 
fastest delivery. Pack Compactly — to conserve valuable space. 

ASK for our new 1943-44 CALENDAR-BLOTTER. Write Dept. PR-11, 
Railway Express Agency, 230 Park Avenue, New York 17, N. Y. 








Phone RAILWAY EXPRESS AGENCY, AIR EXPRESS DIVISION 
Representing the AIRLINES of the United States 


October 1943—IJ nstruments—Page 643 


























AFTER THE WAR... 
NEW HORIZONS! 


With the "GO" signal . . . rapid strides in all industries will fill the gap occu- 
pied by war. And PALMER will give you a full-dollar value with the finest 
Thermometer ever to be made. 





In your Post-War plans . . . you don't want to forget that Palmer Thermometers | 
have an important place in your plant. 
Today .. . for Good Thermometers remember: 
I—EASY-READING "RED-READING-MERCURY" 
2—GUARANTEED ACCURACY 
3—BUILT FOR LONG LIFE 


(Write for catalog) 


THE PALMER COMPANY, Mfrs. 


INDUSTRIAL, LABORATORY, DIAL & RECORDING THERMOMETERS 
2511 Norwood Ave., Cincinnati, Norwood, O.—Canadian Plant: King & George Sts., Toronto 








meter indicates 
voltage and 
control knob, 
chronous gap, 


charge afforded by adjustable R, L and C is 
said to mean that Multisource excitation 
combines sensitivity of arc with accuracy of 
spark, Unit comprises a main control panel 


difference between input 
regulated voltage. A phase 
coupled directly to the syn- 
provides necessary adjust- 


at front, and aé_ selector panel at side. ment of ignition point of discharge. An ad- 
Selector panel is equipped with pull knobs justable 0 to 2-min. synchronous timer con- 
which allow selection of conditions of dis- trols total time of operation. All necessary 
charge. Seven knobs at front of capacitor switches for starting and adjusting the unit 
section allow selection of capacitance values are also provided on front panel. In gen- 
from lufd to 60ufd; ten knobs for selection eral, unit “has been designed as the ulti- 
of resistance values from 1 to 400 ohms; mate in source units.” Every part has been 


five knobs on the inductance section for 25 selected with a “large” safety factor. Re- 
to 400 microhenries. Switching is all done sistors are, wherever possible, constructed 
behind panels by means of heavy well-in- of low temperature coefficient alloys and 
sulated knife switches. Main panel has an heat generated by them is removed from 


oscillograph whereby current, duration and unit with a double blower. Spot-welded 
waveform of an average individual dis- housing, 63” high, 28” wide, 50” deen, is 
charge can be studied (as a means of pre- svbdivided into a series of sub-assemblies, 
dicting proverties of a particular discharge; each of which can be inspected and serv- 
and for adjusting phase of charging cycle’ iced by pulling out a panel. Casters allow 
with resrect to that of dischargee). An am- the unit to be moved with ease.—Applied 
meter checks power consumption of unit Research Labs, Glendale, Calif., and Harry 
and a voltmeter checks voltage across ca- W. Dietert Co., 93830 Roselawn Ave., De- 


pacitors before discharge. Another volt-_ ftroit, Mich. 
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Magnetic Ore Content ner ta 

: ; > thre 

Determination Apparatus reer rat 

Designated as the “Dings-] S Ture’ jn dia 

Tester” or “Tube Type Magnetic srator tats 1D 

new instrument is said to maké sible . ther 5° 
accurate, rapid, laboratory « mination 


co 
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init two 
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y ugh 

r incr 
nits can 
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av rilable 
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re Of 

—{) 

Chicago 

be G 
- New t 

of the magnetic content of an iron ore, or inspectio! 
of the magnetic metal content of any gyp. gments, 5 
stance. A thoroughly reliable analysis js mggranite, 


said to be obtainable in 10 to 15 minutes 
Dings Magnetic Separator Co., 509 RB. Smit} 











St., Milwaukee 7, Wis, 
Aircraft Relay 
New “Bantam” highly-specialized rela) 
is said to be exceptionally powerful and 
sensitive. Its weight is said to be “excep- Bye The 


tionally light.” It comes in one- to six-pok 


New 
subjecte 
nounce! 
measur 





construction and is available in standard 
front-connected, screw terminal, solder lug 
eyelet, or switchboard mounting. Coil and 
shading pole assembly are in one unit, re- 
placeable without special tools. If desired 
“Bantam” can be supplied with  specia 
“tropical treatment” to hold up under any 
humidity conditions. Horseshoe type mag: 
netic circuit said to be low loss, high perme- 
ability material, rugged and durable. No 
pull-in due to butt joints in magnetic iron 
structure—Kurman Electric Co., Dept. AE 
Long Island City 1, N. Y. 





Tandem Rheostat Assemblies 
illustrated consists of 
1000-watt 12 
a steel fram 


one 


New tandem unit 
eight of maker’s “Model U” 
diam. rheostats mounted in 
is controlled by a single handwheel, is 
of the largest units of this type ever asser- 
bled. It is unusual, in that eight of maker's 
largest size rheostats are utilized, bu! 





tric 1 
elem¢ 
type 
cordil 
ously 
rate 


Pag 
veka 


when 
air f 
air f 
tally 





ssemblies can be made up of 


we bse more rheostats ranging in 
Jaratus a » rat rom 25 watts to 1000 watts 
ower Te mter from 1-9/16” to 12”. Rheo- 
re S Tupmpend m are insulated from each 
. trator tats a they may be used for simul- 


Sible aM ox \| of several circuits or phases 


ad nination Nh by means of one knob. Two 
Bea be separately controlled by 

y ME onc of entrically located knobs, This 

\ «* to conserve panel space or 


be desired to use one rheostat 
for another. In this type of 
stats are mounted in tandem 
¢ ift of the rear unit extending 
ugh the hollow shaft of the front unit. 
ed eapacity, the front or back 
nsist of several rheostats con- 
ther. Tandem rheostats are also 
wyailable in taper windings and the same 
‘ange of resistance values as_ individual 
—Ohmite Mfg. Co., 4835 Flournoy St., 
Chicago b4, Illinois. 
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HATHAWAY TYPE S-12 
OSCILLOGRAPH 


An ultra-small, highly portable instru- 





Granite Surface Plates 
New type of precision surface plate, for 
inspection, toolroom. and production depart- 
ments, is made of certain types of natural 
cranite, recently found to be ideally suita- 


J 


iron ore, Or 
of any sub. 
analysis g 
> minutes —_ 
99 EB. Smit} 


ment—designed for uses where these characteristics PLUS excel- 


lence of operation are of paramount importance. 








mm Be Id. [ 

werful ani eat for flight testing of airplanes, port- 

ye  CXCE] ble. These plates do not rust, corrode or P . 1 
to six-pole ffwarp, They are finished to 1/10,000 of an able geophysical work or field testing of any 


nch overall with 100% bearing surface. 
They do not swedge or become charged 
with abrasive materials. Harder than any 
tool used on these surfaces, they are said 
to be practically indestructible under nor- 
nal conditions.— The Herman Stone Co., 
1288 Leonhard St. at B. &€ O. R. R., Day- 
ton, Ohio. 


kind where extreme portability is desired. 


Only 18” by 9” by 8”—yet has 10 channels and records on 6” 
paper or film! e Galvanometers available covering wide range of 
characteristics; natural frequencies to 10,000 cycles. e Gear-driven 


recording, quickly adjustable from 1” to 20” per second. e Simul- 


Boiler Meter 
New Boiler Meter is said to have been 
subjected to exacting field tests before an- 
nouncement. It is a steam-flow-air-flow 
measuring instrument consisting of an elec- 


taneous viewing and recording. e ‘One switch’ operation, remote if 
desired. @ Accurate time-coordinate lines. @ Daylight loading. 


© Automatic numbering and record length control, with continuous 





indication per foot of record used. e All controls on one panel on 


top. Write for added facts and prices to... 
HATHAWAY INSTRUMENT COMPANY 

1315 SOUTH CLARKSON ST., DENVER, COLORADO 

Orders Accepted Now for Early Delivery 


standard 
ylder lug 
Coil and 
unit, re- 
desired 
1 special 
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= MAILE 
ne SOLDERUX 
gel ‘As Active as Zinc Chloride—As Inert as Rosin” 


Fig. 1 A series of very effective, non-corrosive soldering fluxes that can be 
used with confidence for critical and routine soldering. 





tric recording and integrating steam flow 
element combined with an oil-sealed bell 
type recording air flow meter. The two re- 


cordings, made on a 12” chart simultane- 
sertowy steam tow fom oir =m  AAICO INSTRUMENT COMPANY 


rate of air flow to furnace for combustion. 


Literature and samples on request. 


Regardless of load carried by the boiler, Makers of Precision Apparatus 
when furnace is receiving proper amount of 
air for maximum combustion efficiency, the 82 TROWBRIDGE STREET CAMBRIDGE 38, MASS. 








air flow pen recording in blue coinciden- 
tally with the red steam flow pen, gives the 
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readings at each chart point ; 





for easy full-range field adjust R tain we 
flow meter (%” to 5” of wat. (7) oc ae Dist 
pletely sealed oil chamber pro 1 hy pent 
gle-bell design; (8) exceptior high 7 ny 
erating power provided by or zed 1 : ead ins: 
(9) simplicity in design ana ,; py ey 
moval of complete mechanisn Ne a 
trouble-free maintenance, Fig see ; 
complete air flow measuring bs 
cording elements are assembk ae 

Republic Flow Meter Co., Dis, 
Parkway, Chicago, Ill. M 

New 


Internal-pivot Construction 


Electric Instruments 
New line of small thin d-c. panel inst 
. : - su 
ments featuring internal-pivot 
is announced for use in aircraft n} 
, p . Ht, | ad 
and communications equipment, and for a, 
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HE New Connelly Manometer, 























i 4 | model 3400—built for extra heavy 
3 ‘3 duty—can be depended upon for ac- 
cao @ curacy and long life under all condi- 
- 3 tions. 
> It is made with large bore, clear glass 
x tubes — 34” in diameter — for easier 
» reading even at a distance. Supplied plication to machines. Available with eith: 
i . h ] d d ° h ° ° h brass or molded Textolite dust-proof a; 
2 with a scale gra uated either in inches moisture-resisting cases in 21%” sizes, new 
FI and tenths or in metric measure. It is ae Serer of d-c. voltmeters, ammeters 
E . a milliammeters, microammeters, r-f. ammp- 
= gland packed, with drain plugs at the ters and milliammeters, and d-c. volt-am. 
“BEEN bottom and is fitted for 1A” pipe con- meters. (Volt-ammeter, one of those for qooded 
3 . . . . naval aircraft, has a push-button to chang pools, 
3 4 nections. Made for use with either reading from “amperes” to “volts.”) In n¢ mereur 
3 ' 2 water or special anti-freeze solution. instruments, pivots are solidly mounted oni ideally 
—E— inside of armature shell instead of beingfiMcircuits 
5 Connelly Model 3400 Manometers are opens Mad outside of armature winding for an} 
y z . ' A - conventional manner. One jewel bearing \; up to ¢ 
carried in stock in five $1zes. In addi- mounted rigidly on top of core-and-frar 2 vari 
tion to these stock sizes, larger or inter- rig 
mediate sizes can be supplied if de- Penna. 
sired. 
Write today for bulletin giving A 
° ° New 
further details and prices. hath 
of a) 
any le 
furnis! 
IRON SPONCE & date 
moun 
NEI _ 4 GOVERNOR CO. noun 
CHICACO ILL —ELIZABETH WN J heck 
7K 


operator an all’s well picture, read at a 
glance. Conversely, it is said that when 
operating conditions are not right, meter 
immediately guides the operator to proper 
adjustments. A third pen, recording flue 
gas temperature or steam pressure, can be 
added to provide complete boiler perform- 
ance information on the same 12” chart. 
New meter may be either wall-mounted or 
flush-mounted on a steel panel. Makers’ me- 
ter bodies are available in a series of mod- 
els to cover all ranges of differential and 
line pressures, Makers claim nine features 
and advantages for this new instrument: assembly ; the other in an adjustable sleev 
(1) direct-reading recorder; (2) continu- fitted into lower part of soft-iron core. Thus 
ous direct-reading watthour type steam flow element assembly is a single self-containé 








Fig. 2 





integrator, having an easy-to-read cyclom- unit, all parts of which are supported by 

eter register; (3) adjustable zero-setting high-coercive cast magnet. It is said to b 

feature that obviates need for exact mer- easily removable for field inspection or ' 

cury content in steam meter body: (4) pair. See Fig. 2 in which it is shown approx 

ratio adjustment to accommodate steam- full-size. New design is said to enhanc 

peice tae flow-air-flow changes; (5) adjustable cam sturdiness of instruments and also to mak 
Fig. 2 screws permitting adjustments of air flow them excellent for applications where \ 
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, proy ° nt. In addition, combination 
US ts of t ind lightweight moving ele- 
t (7) On a fast response, and good 7} ' 1 ' 
ro l by gj ; for ease and accuracy of 
yn hig} 7 nstruments will operate satis- 4) ) \\ ) \ 


temperatures ranging from 
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and are accurate to +2% of 
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Diy 
Mercury Plunger Relay ; 
New t normally-closed Mercury Plun- WI { f Pe Il ( il il iil 
” Rel lesigned for emergency light- 
mult street lighting and other ap- ei A s 
truct; ‘tions where a normally-closed relay is . 
10n required. It is () dd ll | () d | T] il 
ents ; particularly ; 
Panel inet fi suitable for 
t edie b isolated loca- 
raft, in “a tions because 


of: (1) only 
one moving 
part, (2) high- 
speed silent 
operation, (3) 
no exposed 
are, and (4) 
maintenance- 
free. New unit 
is gravity op- 
erated; plung- 
er is designed 
to displace 
enough mer- 
cury to flood 
contacts 
(which consist 
of two pools 
with eith of mercury). 
st-proof ar r | When coil is 
’ sizes, new a ' energized, 
°’ plunger is lift- 
ed, mercury re- 
cedes and the 
flooded pools of mercury separate into two 
pools, thus opening circuit. Mercury-to- 
mereury make and break is said to be 
. ideally suited for high inrush and inductive 
d of beingM¥ circuits. Relays can be furnished with coils 
winding i™@for any operating voltage and load ratings 
bearing isfM@up to 4.5 kva. Units can be furnished with 
-and-frar 1 variety of mountings and housings to 


t, and fo) ar 


"MORE ACCURATE, MORE DEPENDABLE 
FOR PRODUCTION TESTING BECAUSE: 


Pendulum load indicator operates 


ammeters 






r-f. amme- 
“C, Volt-am- 
f those f 
n to chang 
s.”) In ne 
mounted ¢ 


on the natural laws of gravitation. ... 





This principle of operation is not 


affected by temperature changes or 


meet individual requirements.—H-B Electric VISIT RIEHLE DISPLAY . : . Rm. : . : 
\ Co., 6110 North 21st St., Philadelphia 38, 848, Palmer House, National Metal subject to metal fatigue. + « Write 

% Congre u Conference Display. “5 gs . . 

Penna. a for descriptive literature and quotations. 


Adjustable Diameter Gage 
New “Model 236 B-123”" is designed to 
check simultaneously the various diameters 


of a rotor shaft. It is adjustable to take 


any length of shaft up to 12” and can be T E S I N G M A C H I N E S 


poe ao with gaging units to accommo- Division of 
date any diameter up to 4”. The shaft is . . ; inoi 
Mt i on thet te cam be American Machine and Metals, Inc.. East Moline, Illinois 
rotated, permitting all its diameters to be Other Products: IMPACT TESTERS - VICKERS HARDNESS MACHINES 
hecked easily. Gaging units and brackets BRINNELL HARDNESS TESTERS - MEASURING INSTRUMENTS 

















With a MODEL J 


HAND TACHOMETER 


Triple Range: 
300— 1200 RPM 
1000— 4000 RPM 
3000—12000 RPM 
Rugged * Reliable * Continuously Indicating Type 
WRITE FOR BULLETIN #760 








HERMAN H. STIGHT CO., INC. 


27 PARK PLACE NEW YORK, N.Y. 
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If you manufacture meters, crystals, con- 
densers, tubes... electronic components 
or equipment... Mobile will gladly sup- 
ply the answers to the questions asked 
below. Only Mobile offers program-con- 
trolled or manually-set atmospheric con- 
ditions to meet all of your requirements. 
Wherever standard models are not suit- 
able, we will build to specifications. 
May we work with you? 


Will it test more. . . faster? 
Is it automatic in operation? 
Does it require minimum attention? 
Does it bulk small yet have large capacity? 
How much power is consumed in operation? 
Does it meet critical specifications of the Army and Navy? 
Will it duplicate atmospheric conditions up to 80,000 feet? 


Blood donors are needed immediately .... see your local Red Cross 


DIVISION OF S. F. BOWSER & COMPANY, INC. 
Woodside, L.I., N. Y. 


38-32 54th Street 





centers are designed to slide in 
the base, can be moved longi- 
tudinally and locked in any position by a T 
bolt. Thus, diameters anywhere along length 
of shaft can be checked. Bearing surfaces 
of base are those of adjustable 


housing the 


T slots in 


scraped ; 


units are ground, to assure accurate ad- 
justment for any position. Gaging units can 
readily be removed or additional ones added 
depending on the requirements of the part 
being checked. The part is held between 


centers under spring pressure. It is removed 
simply by pulling knob K. Next part is 
positioned on the fixed center (right-hand 
end), lowered into approximate position and 
left-hand center gently released. As center 
seeks center hole, part is automatically cen- 


tered. Each diameter is checked independ- 
ently of others. Each gaging unit consists 
of a dial indicator, a sensitive contact ani 
a fixed contact: is mounted on stiff springs 


and is free to move transversely so that it 
can adjust itself to diameter of workpiece. 
Movement of sensitive contact is transferred 
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directly to indicator point by a pantograph 
unit. This permits many positions to be 
checked, also provides a convenient means 
for adjusting the contacts to a master. The 
fixed contact also can be adjusted if neces- 
sary.—Federal Products Corp., 1144 Eddy 
St., Providence, R. I. 


New small open-blade snap-action switch 
has been develcped to secure better contact 
pressure and greater speed of operation. It 
is designed for a wide variety of applica- 
tions including machine tool control devices, 





aircraft landing gear controls 
struction of various relays an 
A rolling spring, said to be unig 
a positive snap action with k 

operating pressure. Consequent! 
may be used in relays incor; tin 
new development. This is also 


for ep 
Ntactor 
Produc, 


l tos 
both space and weight. Extre, fast 
tion is said to minimize cont burr 





Under tests of many millions 


“no weakness has been showr ay 
designed to permit both pr ae 
over-travel. It has a rating of 1 ae 
125 volts a.c. Overall size is 3/16” » 11 101 
Ke ag". Made in single-pol ingle. 
double-throw, set and return ty; Also 
sembled to suit needs of relay ilders 
Acro Electric Co., 1824 Superior €., Cloud 
land, Ohio. ; 


Rotatable Transformer 


New rotatable transformer, of lightweieng 





precision construction for use in electron; 
devices, operates with either 32-volt 60 
eycle or 110-volt 400-cycle a.c., tr insformer 





may be continuously rotated at 
to 1800 r.p.m. With a 110-volt input, volt. 
age varies from 0 to 193 volts according to 
position of rotor. Weighing 10 oz. and wit! 
an overall length of less than 3”, unit m 

be incorporated into many types of units 
where compactness and light weight are a 
consideration. — Electrical Development 
Dept., Kollsman Instrument Div., Square ) 
Co., 80-08—45th Ave., Elmhurst, N. Y. 


speeds up 





» ° ° , 
Quick-reversing Hydraulic Valve 

New solenoid-operated 
versing hydraulic valve makes it 
to stop and reverse the motion of an air- 
craft gun turret in 1/20 second. Develope 


instantaneous-r 


pt ssible 





at the request of a major airplan 
facturer, it was originally designed as 
turret interrupter, but can be used in an) 


case where it is desired to stop and rever 
a movement before a predetermined dang 
point is reached. Unit operates electrica 
by means of a solenoid, Just before the d 
sired “stop” position of the turret ! 
reached, an electrical circuit is closed, 
ergizing the solenoid which tips ca 
in the valve unit. Action of 
normal openings of valve and opens opt 
ating openings, reversing flow of t! 
draulic medium and consequently oto! 
of turret. When turret has moved I 
reverse direction, valve automatica 
turns to normal position and _ turr 
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s for , = operation. Designing engl- 
ur ntact, Milineers st! for simplicity, light weight 
" a me icing. Encased in an alumi- 
I Producgmmand ‘oi iy, the complete valve weighs 
rt ye 4. Ibs. 1 poppet and seat, contained 
: All coi - cart ean be quickly removed and 

ne thie? © i placed, without having to re- 

l tos ge alve. Overall dimensions 2%” 


t fast place ent 
— a ov" & 


Solenoid operates on 24 











Durnin “elt 7 draws approx. 15 amperes.— 
. rat del Pre m Products Corp., Burbank, 
re ah calif. 
fj hee 
1 
] > = 
i ean High-precision W heatstone 
YPES. Also Bridge 
ve New 1622 High Precision Wheat- 
——. stone Bridge” is a wide-range general-pur- 
pose instrument designed to combine high 
securacy With convenience of manipulation. 
rmer 
of lightweign 
In electron; 
32-volt 64 
, tr insforms 





Rheostat arm includes five decades of the 
following values: 9 X (1000 + 100+ 10+ 1) 
+10 xX 0.1 ohms. Switches are of extra- 
heavy construction. A positive detent mech- 
anism assures correct positioning of brushes. 
Ratio resistors are plug controlled and in- 
clude two coils of each of the following 





Speeds up 


input, volt. 


coming (oH values: 10,000, 1000, 100, 10 and 1 ohms. 
unit tes When unity ratio is employed positions of 
is of tits ratio resistors involved may be conveniently 
ight “i reversed by changing location of two plugs, 
evelopme ; thus affording an exact test of the ratio 

A ae value. Ratio values other than unity may 
Be: ! be verified by substitution of the alternate 


N. Y. resistors. All coils except the 0.1 ohm units 
are bifilar wound on large metal spools. The 
0.1 ohm units are noninductive self-support- 
ing coils of heavy manganin wire. Limit of 


Valv iain Teme 

c alive error for all resistors above 0.1 ohm is 
aneous-r 0.02%. Limit of error of 0.1 ohm resistors 
it possible is 0.1%. Perforated metal case assures ade- 
of an air: quate ventilation and permits immersion cf 
Develope the resistors in oil should this be desired. A 


walnut cover is furnished. — Rubicon Co., 
Ridge Ave. at 85th St., Philadelphia, Pa. 


a BN thihectiani 


; Indicator for Use With 
Thermocouples 


New “Electronic Temperature Indicator” 
is said to offer “many advantages to those 
industries where an expensive recording 
Pyrometer is not required.” A switch on 





front allows instantaneous selection 


panel 
of three temperature ranges. Standard lim- 


its of instrument are—100°C. (148°F.) to 
100( C, (1832°F.) and normal accuracy is 
Said to be +2%. Five pairs of terminals 
for five thermocouples are provided, any 








BARBER-COLMAN MICRO SYSTEM 


A wide variety of equipment 
is available, applicable to 
automatic control service on 
vats, tanks, furnaces, ovens, 
water, steam, gas, and vari- 
ous fluid lines, and many 
other process control uses.  BARBE 


Let our engineers advise on 
your requirements, 


BARBER-COLMAN COMPAN 













* Vy 
ee 


LATES 


SCALES, GAUGES, 
CALCULATORS, 
\ CHARTS, DIALS, ETC. 


SPAULDING 


7 FRANKLIN 


% 








@ Impervious to moisture, grease, 
oils, acids, alkalis 

@ Printing guaranteed not to wash 
or rub off. 

@ Non-inflammable, non-corrosive 
plastic. 

@ Printed and laminated vinylite and 
cellulose acetate. 


SAMPLES AND ESTIMATES GLAOLY SUPPLIED ON REQUEST 
WRITE DEPARTMENT N 


THE HOPP PRESS, INC. 


PRINTING — FABRICATING — FORMING 


460 W. 34th STREET, N. Y. C. 


ESTABLISHED 18693 





White for 
“CONTROLS for INDUSTRY” 


Mt, “adie tsee 6 AS 
ETT" MAINTE Ae 



















FOR INDUSTRIAL PROCESS CONTROL 


By using a solenoid-loaded contact tongue, with the pull 
of the solenoid governed by a rheostat on the valve motor 
shaft, the Microtherm (left) is able to position the Propor- 
tioning Valve (right) so as to satisfy exactly any change in 
demand. Features include simple construction, no relays, 
and maximum power at 
all points of the valve 
stroke. “Hunting” is 
eliminated and the valve 
is positioned quickly with 
‘micrometer accuracy.” 




















Bulletin 


1202 ROCK STREET 
ROCKFORD, ILLINOIS 


MOTOR CATALOG 


Shows description, gives dimen- 
sions and output of small motors 





from 1/3000 h.p. to 1/3 h.p. 
plain and back-geared motors, 
for A.C., D.C., or Universal 
operation—dependable, efficient 


and economical SpeedWay Motors 
embodying the ‘know how’ de- 
veloped through more than 30 
years of specialization in small 
motors—the ‘“‘know how that 
has answered so many war prob 
lems, for all branches of the 
service. 

lf you use small motors, write 
for this new catalog today. If 
you have small motor problems, 
send in your specifications fo 
SpeedWay's recommendations. 





SPEEDWAY MANUFACTURING CO., 18395. S2nd Ave., CICERO, ILLINOIS 
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Facilities for complete marking 
production; any copy—any 
quantity on any surface. 


@ 2) 


Write us for information on your 


—that meets the most Exacting Specifications 


NAMEPLATES, DIALS, 
LETTERING, TRADEMARKS, ETC.—on any surface 


GAUGES, MARKINGS, 


MULTI-MARK Screens made up for any design; 
reproductions may be made directly on your 
products without the use of special machin- 
ery; complete directions furnished. 


marking problems—we've had 


experience with thousands of them and may be able to help you. 


MULTI-MARK DIVISION 


COLONIAL PROCESS 
138 WEST 23RD STREET 





PROTECTION 


for Electrical Equipment 


WITH THE 






Prevent serious 
delay and break- 
down in electrical 
equipment .. . 
test for insulation 
quality with the 
HYPOTI In quick 
time you can- lo- 
cate and repair insulation faults that 
would burn out in operation. The HY- 
POT has ample capacity for all testing 
. « « quick easy control from zero to 
maximum voltage .. . exclusive “Burn 
and Test" feature . . . meets all AIEE 
specifications ... self-contained, sturdy, 
compact, portable . . . complete safety 
to operator and equipment. Write 
today for full information. 


Assoctateo ReseARrcn, 


C5) 


SUPPLY COMPANY 
NEW YORK 









Amthor 





STATIONARY 
TACHOMETERS 


CENTRIFUGAL TYPE 


Indicating R.P.M., F.P.M., etc. 
Belt, Sprocket, or Flexible 
shaft drives 


Models available for practically 
every requirement. 
Immediate and intelligent attention will 
be given to your inquiries on all industrial 


speed measurement problems. Drop us a 
line today. 


Amthor Testing Instrument Co., Inc. 


49a Van Sinderen Ave. Brooklyn, N. Y. 
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one of which can be switched 
cuit so that temperatures at 
points can be read. It is said { 
lengths of thermocouple leads , 
calibration and that instrunx . 
operated with as much as 100 of B 
necting wire between thern + 
indicator. No technical know! 
quired for operation of instru, 
being so designed that 
aged by overload or 


the , rd 
lifferens 
Varying 


Ol affe t 

































wrong ar 


I tlor 


said to be particularly adapted for par, Iapnly 


nent use without supervision 
standard radio rela as 
panel built into a metal cabinet t bla 
crackle finish. It weighs 24 Ibs 
structed so that 
vibrations will not 
trial Electronics 
Philips Co., Inc., 
York City. 


case is a 


ordinary plant buila 
affect 
Div., 
419 


accur Indus 
North i meric, 
Fourth Ave., New 


Light-weight Relay 

New light-weight miniature relay 
38 grams (less than 1.4 ounce), 
approx. 1” on each side, is designed fo, 
operation at 0.2 watts. Photograph illus. 
trates a normally-closed single-pole contact 
although a single-pole double-throw mod 
ean also be furnished. Resilient mounting 
of stationary contact eliminates contact 


Weighs 
measures 


bounce and results in desirable wiping ae. 
tion. There is no pivot or pin type 
friction or to 


bearing 


to introduce become sticky 





Instead, a twisted leaf spring is provided 
Armature is mounted on this leaf spring 
and when relay coil is operated, pulling 


down armature, leaf spring twists and thus 





















is ya jmené ise 
mountins 
it cannot be lan pinum 0! 
; acitors 


Ae 


| is con. MMT ester 





not only acts as a bearing but also pro- 
vides necessary torque to bring armatur New 
back to normal position after relay coil is B® gone 
de-energized. Armature has symmetrica 1140” 
construction so that shock, acceleration ani alain 
vibration have relatively little effect upon it 
Contacts are rated at 1 ampere at 24 volts le 
d.c., non-inductive.—Control Corp., 600 Stin 49 
son Blwvd., Minneapolis, Minn. a; 
semua wena At 


Two-terminal Oil Capacitor 

New “Type 10” oil capacitor is furthe 
improved by double-terminal feature. Her 
tofore this capacitor has had a single ir 
sulated terminal and grounded can 
though when screw-mounted on a met 
chassis it could be fully insulated by 
insulating washer). Now, both termina 
lugs are insulated from the “floatin 
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lay 

relay Weighs 
©), measures 

designed fo, 
sraph illus. 
“pole contact 


throw mod 
nt mounting 


utes contact 
> wiping ac. 
type bea 

“ome sticky 


iseful in the 
ther 
state of cure, 
ity if 
duct, 


“ 


the lower 
ng plasticity 





elastomers 


finished 
comparing 

jus compounds 

the 


ng washer is required. Units 
ly sealed, 
required 


will pass all im- 
by Governmental 


illed with either Hyvol vege- 
neral oil, rated up to 4.0 mfd. 


1.C. 
can, 
the 


and to 0.5 


mfd. at 1500 
similar in design and 
usual inverted-screw- 


tal-ean electrolytics, is of alu- 
upproved substitute. New ca- 


available 


on high priorities 


r Corp., New Bedford, Mass. 


ester for Determining Resiliency 
of Elastometers 





q 
q 


development of 
for 
factory 
ed and cured samples, 
product without 


(the 


Undersigned com- 
pany announces that 
it has acquired sole 
manufacturing rights 
for “Bashore Resili- 
ometer,” formerly 
manufactured and 
sold by Testing 
Equipment Co., Man- 
heim, Pa. (and not 
previously reported 
here because not pre- 
viously reported to 
Instruments). This 
instrument measures 
resiliency of rubber 
and extensible plastic 
compounds by indi- 
eating the rebound 
of a weighted plun- 
ger dropped from a 
predetermined height. 
It has been found 
rubber and 
measuring rate and 
control tests on un- 
controlling qual- 
destroying 


heat build-up of vari- 
higher the resilience, 
heat build-up), for measur- 


of uncured 


compounds and 


isticated rubber (the higher the resilience, 
the lower the plasticity).—Precision Scien- 


tific Co., 1750 


wo 47, Ill. 


} provided 
paf spring 
d, pulling 
; and thus 





North 


Springfield Ave., Chi- 


Boxboard Tester 


also pro- 
a New boxboard tester will determine 
y ) 1s e ” Fy 
Al ee “ strength of boxboard from 0.014” liner to 
' 0.140” solid kraft, as well as waterproof 








‘ation and 
*t upon it 
t 24 volts 


600 


Stin- 


6 

” 

? 
r 


which must 
extremes of 





forming or 


rugated board 


no} 
well 





withstand 
moisture 
will also measure the strength, without de- 
flattening corrugations, of 
lightest 
to heaviest grade of double-wall board, as 
as thin plywood and vulcanized fibre. 


from 


boxing material used for overseas shipments 


rough handling and 
and temperature. It 


cor- 
nontest grade 


™ . . 
sester has only one moving part, consists 


of a pendulum 


on the 


end of which is a 


tod bent to form an arc of 90°, with a 1” 


triangular 
point is 


metal 
shaped like 


point at 


This 
a box 


the end. 


the corner of 










PERMANENT 
MAGNETS 


Ths Arnold Engineering Company is thon 


oughly experienced in the production of all ALNICO 


types of permanent magnets including ALNICO Y. 













All magnets are completely manufactured in ou 


own plant under close metallurgical 


and magnetic control 
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mechanical 














Engineering assistance by consultation o1 


correspondence is freely offered 



















HE ARNOLD ENGINEERING (OMPANY 


147 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS 








HARDNESS 
TESTING... 


done WITH NO MENTAL 
HAZARDS. The SCLERO- 
SCOPE has done it for the 
past 36 years. 


In general use for 
specification pur- 
poses. Simple, 
sturdy. Compara- 
tively inexpensive. 


Illustrated 
bulletins 
free. 





The Shore Instrument 
& Mig. Co., Inc. 


9025 Van Wyck Ave., Jamaica, N. Y. 














nf | TEVANT 





ead 


= 


Accurale 
TORQUE WRENCH 


War Plane Specifica- 
tions Require Torquing 


Modern manufacturing methods call for con- 
trolled ‘'settings'’ of vital nuts, screws, bolts, 
hydraulic fittings—of almost all threaded 
parts. Leading American aircraft and engine 
builders almost universally use the perma- 
nently accurate STURTEVANT TORQUE 
WRENCHES for innumerable applications 
ranging from build- 
ing precision instru- 
ments to testing 
frictional drag in 
controls and mo- 
tors. 50 models, ca- 
pacities ranging 
from 0 to 5 inch 
pounds on up to 
7200 inch pounds. 


Write for 
catalog sheets 

























Model F-100-1 
-— (Capacity 0-100 in. Ibs.) 


Iustrated 


PA. LO. 
ADDISON [QUALITY/ ILLINOIS 
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WITH REMOTE CONTROL 


POWERSTAT Motor Driven Variable Transformers were pioneered by SECO. The 
engineers of Superior Electric Company have developed the only Motor Driven 
Variable Transformer having the features of 
(a) Simple drive — no complicated gearing. 
(b) Precise stopping when motor is de-energized, eliminating hunting 
and overshooting. 
(c) Incorporation of a specially designed motor requiring no limit 
switches for protection when stalled. 


For precise, simple control of AC power with automatic or push-button operation 
specify Motor Driven POWERSTAT Variable Transformers. 


Send for Bulletins: 149 SI - POWERSTATS — 163 SI - Voltage Regulators 


SUPERIOR ELECTRIC COMPANY 


135 LAUREL STREET BRISTOL, CONNECTICUT 


SUPERIOR 


Neu! 





WELDED CONNECTION 


for greater strength 





Side Terminals 
welded to 
inner shell. 

Maximum 

durability. 









Cutaway of Littelfuse 
Extractor Post No. 
1075 for 3 AG Fuses. Over- 
all length 2 44"; length from 
front of panel 244"; mount- 


ing hole 4". 


LITTELFUSE | 


EXTRACTOR POSTS | 


/ RETREATING" 


At every critical point. ‘Surco-American”’ 
high quality insulation is contributing to the 





: é 4 victory which is coming closer and closer... 
Littelfuse now adds welding of No. 1075-F If you need flexible plastic tubing in inside 
Side ‘Terminals to inner shell for Finger knob diameters from .005°’ to 2°’ or insulated wire 
complete fuse extractor post pro- operated. which will stand extremes in temperature. 


tection. Terminal and shell are 

made in effect one piece. Proof [~~ 
against heat and severest vibra- | 
tion. Observe other factors for | 
maximum strength, durability, 
and better performance: Fuse grip | 


get in touch with us. We have over 26 
formulations to meet the most exacting speci- 
fications . . . and we also make insulating 
tapes of all kinds as well as extruded and 
molded plastic parts. 








_ 
for full visual ee, pene _— No. Literature and samples on request. 
tion; spring activated cup insur- Screwdriver 
ing continuous electrical con- operated. Address Dept. I 
tact, etc. Underwriters’ 
Test samples available. Write specifications. 
LITTELFUSE Inc. 


212 Ong St., El Monte, Calif. ELECTRICAL INSULATION CO. 
4742 Ravenswood Avc. 
Chicago 40, Ill. 84 Purchase St. Boston, Mass. 
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in order to simulate actual s} 
tions, since majority of boxe 
transit are punctured by corr : 
crates and boxes. Simulation of % 
ping conditions determined 

of point. In operation, unit } 

to be tested firmly between ¢ "ti 
plates which are level with ay 
lum. Pendulum is operated by : 
as this is tripped and releas end 
swings through its are, numb: f q 
less than 180° through which Ww 
a measure of energy dissipat« pun 
ing and bending material } ra 
Tester’s scale, which has di 
hand, is calibrated so that read g * 
inch-ounces per inch of tear ; ‘ , * 
test.—Special Products Div., G al Ele 
tric Co., Schenectady, N. Y. d 




























Contour Projector 
New model of “Wilder Projector” op. 
tains a 2” diameter condenser replacing 
previous 1144” diameter condenser, thereby 
providing a larger beam of parallel light 


lenses 


and permitting use of larger diameter 


in lower-power series. Optical efficiency of windin| 
instrument has been increased. Diameter of par 
new 10 lens is 13%” and that of new 20 ator is 
lens 13/16”. Larger condenser has also re- gto air 
sulted in a new fully-enclosed head with be pre: 
better-ventilated lamp house. For smooth- §@Regula 





ness of operation, spiral gears are now 
used in the focussing motion. Lenses ar 











also set in larger and heavier mounts. §jwherei 
Wilder Projectors are now available in Minot ex 
magnifications of 10x to 100> George stallat 
Scherr Co., 128 Lafayette St., New York 1 blast-< 
N. Y. tinuou 
ng Eas re ul 

oltag 


Two-phase to Three-phase ‘ondit 


Transformers for Aircraft 







ecis 

New two-phase to three-phase transfor- bur 

mer for use with aircraft gyro instruments §j Gener 
provides correct power supply for the oper- sions 

ation of G-E Types KB-1 (gyro-horizor — 
tron 


25. 

Ne 
uirers 
Arm) 
32185 
start 
re lay 





and KC-1 (directional gyro), three 
instruments equipped with the 750-va Hol 
zer-Cabot inverter. It will operate ¢ or 
two instruments, bringing them up to f 
speed in approx. 11%, minutes at norma 
temperature (25°C.). A 115-volt ree- 


oe Zz cor - output is supplied from the 


5 id waae, 40 , 
, Aged pa o-VC nd 115-volt output provided 
cos t otha th ter. Transformer measures 
. alg ee 2144” X 2%”, weighs 13.6 
} oprox. « 
“ heig DP es Opt 1S efficiently at any altitude 
inces, 
natey = ‘yitable ventilation is provided, meets 
lampin aa Ae re ments.—General Electric Co., 
ax - SA AF , , 
r Dig chenecta V. Y. 
Ser, an ee Se 
aS nd 
be me 2 
hii ylttl Aircraft Voltage Regulator 
ed punchy New “T 1042” Carbon Pile Voltage 
being testa é iesigned to control the voltage 


Regulator 










ar li f 24-volt reraft systems which use en- 
id 3 ‘»o.driven generators rated from 1.5 to 6 
; in 

G 

tor 

Projector” cop. 

ser 


replacing 
nser, the -reby 
paralle] light 


w. It comprises a stack of carbon disks 
eld in a supporting housing which incor- 
norates fins to dissipate heat. Regulation 
s accomplished by varying pressure on 
Hisks by a series of radially arranged leaf 
prings controlled by an_ electromagnet. 
mlectromagnet being actuated by the gen- 
prated voltage, a constant generated volt- 
ge is said to be maintained without lag or 
fluctuation. Magnet has a main shunt wind- 
ing and an additional load-compensating 
efficiency of Mmvinding for use when generator is operated 
Diameter of Min parallel with other generators. Regu- 
of new 20) ator is so constructed that it is impervious 
1as also re- to air-borne foreign matter which might 
head with M—be present under condition of blast cooling. 
‘or smooth #BRegulator can be used in conjunction with 
S are nowMany 30-volt generator that requires a re- 
Lenses are [sistance range of 0.7 to 55 ohms and 
er mounts Mwherein maximum regulator wattage will 
vailable in MBnot exceed 75 watts continuously. For in- 

George stallation where voltage regulator can be 
w York 13 blast-cooled, unit may be operated con- 
tinuously at 100 watts. Since carbon disks 
ure under continuous pressure, it is said, 
oltage regulation is not affected by normal 
conditions of vibration. Elimination of volt- 
age regulator contacts is said to assure a 
precision means of control with no contacts 
to burn, stick, pit or get out of adjustment. 
Generator weighs 2.6 Ibs. Overall dimen- 
sions are: 4%.6” long, 446” wide, 3%” 
high.—Eclipse-Pioneer Div., Bendix Avia- 
tion Corp., Teterboro, N. J. 



















meter lenses 


yhase 
craft 


» transfor- 
astruments 
‘ the oper- 
o-horizon 





25-ampere Aircraft Canepa 


New 25-amp. “Type B2A” (Class 9350) 
aircraft contactor is manufactured to meet 
Army Air Forces specification No. 94- 
32185D, may be used for remote control, 
starting and stopping of d-c. motors, or as 
relays in gun fire, lightning or communica- 





e€ LSE 
va Holt 
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> to full 
normal 





avy JONES’ LOCKEp 
\NMERSION. “PROOF 


A ‘product of the 


4OLDS yo Tureat FO® og 
SH ga 
OCK-PROOF TRANS 


a 


Typifying the broad advances pos- 
sible through close collaboration 
between the Army, Navy and 
N-Y-T engineers, this unit con- 
forms to the most exacting require- 
ments of modern militery .equip- 


ment. 


— 


Embodying the very latest in de- Ries = 
sign, its proportions have been 
engineered to permit maximonr 
performance, while utilizing only a 


minimum of space, 


The immersion-proof case has been 

“custom-built to do a spedific job, 

> further iNustrating the policy of the 
~NoY-T Sample Deportment of 


% 


im pp notion mechanical and: « 


‘ BE CoS Your in- 
ies are ae 


NEW YORK TRANSFORMER COMPANY 


y ay eee ee 
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ee 
Dials, Panels, Gauges 


SILK 
SCREEN 
METHOD 


A PROVED, economical method 
requiring NO machinery .. . and 
highly satisfactory for quanti- 
ties from 10 to 10,000 impres- 
sions. Reproduces fine numerals, 
lettering, designs CLEANLY 
and ACCURATELY. Send copy 
or blueprint for estimate and 
full details. 


Silk Screen Supplies, Inc. 


by the 


33 LAFAYETTE AVE. 
Boeke’ Go. ae, im & 





CLA CE, 


NEW YO8 8.6. F. 








RUBICON “SPOTLIGHT’’ 
GALVANOMETERS 





RUBICON MULTIPLE REFLECTION GALVA- 
NOMETERS are available with sensitivities as 


high as 5X 10° amp. or 1 10-* volt per 
mm. scale division and with periods as short as 
1 second. The scales are 100 mm. long and are 
remarkably proportional. 


Hundreds of these sturdy self-contained galva- 
nometers are in daily use in leading educational 
and industrial establishments for precision 
measurements by both the null and the deflec- 
tion methods. Described in Bulletin 320. 


RUBICON COMPANY 
ELECTRICAL INSTRUMENT MAKERS 
Ridge Ave. at 35th St. Philadelphia, Pa. 
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Greenohm 


POWER RESISTORS 


* Yes, tougher than ever. That’s the 
reason why those green-colored ce- 
ment-coated Clarostat Greenohms are 
found in more and still more quality 
instruments and fine assemblies. Try a 
Greenohm for yourself. Subject it to 
your own test. Then draw your own 


conclusion 






















Quality resistance 


j i ly tensioned on 
and critically 
tubs and imbedde gine ld 
eramic ibe, 7 
setting morganic cement 
{ in production 
f 1ains impaired in | 
Wire rema un — 
s. since no elevated t mperaturé 
process, Sif ; 
sre applied to set the coating 
are 3 
8 , up to 
10 and 20-watt fixed; adju table f 
200-watt. 
300% over 


Maximum heat dissipation, 
load without breakdown 






n s err ais, aps. 

Choice f m ings, rm vals t 

o1 t t p 

d istable secth s, sliding contact 
ands, etc 









% Send us your resistor or control prob 
Let 


lems. Engineering data on request, 


Clarostat solve your problem 


CLAROSTAT MFG. CO., Inc. - 285-7 N. Gin St., Brooklyn, WN. Y. 
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tion circuits. It is said that simplicity of 
design and heavy-duty contact capacity as- 
sure dependable performance under severe 
flight conditions. New contactors weigh 7 oz. 
and are rated 25 amperes continuous duty 


“0 


| for potentials up to 29 volts d.c. They will 


| operate 


| of 


|}makes a 


successfully under acceleration 
forces up to 10G or vibration conditions as 
severe as 55 c.p.s. at 1/16” excursion. They 
are suitable for operation through a tem- 
perature range of —65°F. to +160°F. and 
are not damaged when exposed to tempera- 
tures of -75°F. to +200°F.—Scuare D Co., 
4941 N. Richards St., Milwaukee 12, Wis. 


Pipe Gage 
New pocket size “Three-Point Pipe Gage” 
for instantaneous measurement of all sizes 
pipe from \%” to 12”, consists of two 
pivoted steel with edges curved at 


plates 

















three points for contact with the pipe to be 


measured, together with scale which indi- 
cates not only the pipe size in terms of 
inside diameter but the drill size for tap- 
ping. Gage measures by the geometrical 
method of determining the outside arc of 
the pipe at three points of contact. An ad- 


ditional advantage claimed for this new 
gage is that it is necessary to contact only 
a small section of the pipe contour and that 
it will measure pipe in any position, even 
against the wall or in a corner, and will 
measure a covered pipe if there is a small 
opening near a union or other fitting where 
the may be slipped in. It 
pointed out that the gage can be applied in 
dark places and taken to the light for 
reading. The gage constructed of steel 
with etched numerals, and the siz 
when only 2%” 1144” —Three- 
Point Gage Co., 3821 Broadway, Chicago, I1l. 


rare is also 
g 


is 


deep 


closed is 


Junction Box Set 


New “CD-874 Cord Set with Junction Box 






JB-47 assembly” consists of a length of 
CD-874 special two-conductor tinsel cord- 
age with a PL-55 two-conductor plug at- 
. 
CORD CD-874 
tached to the cordage on one end, and a 
JB-47 junction box attached on the other 
end. The JB-47 junction box has a_ two- 
piece Bakelite case. Lower section of case 
has two silver-plated copper terminal jump- 
ers and four terminal binding posts. Rigid 
cord clamps molded into both sections of 


|} case hold cordage in place and prevent slip- 


ping. A tight-fitting Neoprene jacket sleeve 
seal over the end of the 
PL-55 plug which is connected to the cord- 
age. The Complete cord set, or any integral 
part, can be furnished promptly. Product is 
guaranteed to withstand all U. S. Army Sig- 
nal Corps tests and to meet their specifica- 


close 


tions.—Trav-Ler Karenola Radio &€ Televi- 
sion Corp., 1080-9 W. Van Buren St., Chi- 
cago 7, Til. 


















Gmelins Handbuch der ANOrZanische 
Chemie (Gmelin’s Handbook of inorganie 
Chemistry) 8th Edition. Hera) 
von der Deutschen Chemischen (: 
Verlag Chemie G.m.b.H., Berlin 
System-Number 59, Tell FI, 
Iron,—Sampling, 





FeLeber 
selschaft 
1939, 


Liefery 
Gases, Residue re 








1. 























alysis. Paper, 7 X 10% inches, 164 pages 
Price 19.50 R.M. : 

General discussion of sampling of iron 
and steel, drawn from the literature, s 
cluding liquid and solid iron and stee| 
ferroalloys, etc.; of the detection anq an. 
alysis of iron and steel for gases, with 


particular reference to oxygen, inc luding . 


comprehensive discussion of fusion metp. 
ods and of residue methods (the jodin. 
method, the bromine method, the electro. 
lytic method, acid methods, etc.) : and o 
nitrogen and hydrogen. The treatment is 
detailed and exhaustive. There are sever 


photographs and numerous drawings. 
Teil A, Lieferung 9. Iron,—The Binary 


Systems from Fe-Mg to Fe-Pr. Pape; 
7 X 10% inches, 128 pages. Price 43; 
R.M. 

Literature summary of binary and ter. 
nary systems from Fe-Mg to Fe-Pr 


phabetically. Apparently carefully 
and complete. Numerous diagrams 

Teil A, Abteilung I (Lieferung 1-5) 
Abteilung II (Lieferung 6-9) Iron: Titles, 
Abbreviations, Contents, Index, Pape; 


mpile 





f x 10144 inches, 111 pages. Price no 
stated. 

List of abbreviations. Table of contents 
for Teil A. Index for the several sections 
of Teil A, 

ROBERT F. MEHL, Head of Me 
allurgical Dep’t, Carnegie Inst 
of Technology, Pittsburgh 

The Physical Examination of Metals 


Volume II. By BrRucE CHALMERS and A 


QUARRELL. Longmans, Green & Co., New 
York, 1942. Cloth, 5% 81% inches, villi 


280 pages. Price $6.00. 
In this volume the authors describe t 


application of electrical methods to the ex 


amination of metals (In Vol. 1, Chalmers 
covered optical methods). In presenting t! 
various techniques, which may be broad! 
classified as electrical, the authors hav 
attempted to indicate the scope and lir 
tations of each of the ‘methods described 


The book is divided into the following cha 
ters: Magnetism; Electrical Measuremé 
X-Ray diffraction ; Diffraction of Electrons 
Electron Microscope; and Radiography 
—RICHARD RIMBA 


nts 


The Condensed Chemical Dictionar) 
Third Edition. Compiled by Chemical Er 
gineering Catalog, THOMAS C, GREGORY 
Editor. Reinhold Publisaing Corp., New 
York, 1942. Cloth, 6 Xx 9% inches, 7 


pages. Price $12.00. 

The first edition of this extremely 
reference volume appeared in 1919 and was 
prepared by Francis M. Turner. The net 


use 


for such a useful book has increased wit 
time. This is the third edition which W 
completely revised and enlarged under tl 


supervision of Thomas C. Gregory. 
It would be impossible to go ove! 


reference volume page by page, as po 
sible in reviewing a text book. The iew 


er has used the previous editions nti 
ually since the first edition and | 
ways found the data accurate and | 


Since the appearance of the second ed 
tion in 1930, over 6000 new items hav 
been added. They comprise chemicals, drugs 
pharmaceuticals, chemical specialties, met- 


als, minerals, clay products, petroleu! 
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Philadelphia 
mMerc-to-Merc 
Thermo - Regulators 

Feature 


Mercury to Mercury 
Contacts : Increased 
Contact Capacity : 
Sensitivity within 
0.1 F. Exceptionally Long 
Life and Stability : No 
Arcing : No Oxidation : 
Temperature Lag Re- 
duced : Temperature 
Ranges adjustable to 
700°F. 

& 
Philadelphia Merc-to-Mero 
Temperature Controls and 
Mercury Plunger Relays 


The Philadelphia Thermometer Co. 
Sixth & Cayuga Sts. +i Philadelphia 
WRITE FOR CATALOGUE 
No. 104. 

Oldest Thermometer Manufacturer 


in Philadel phia 
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PHOTOVOLT 
ELECTRONIC TIMER 


An adjustable timing relay operating 
without clockwork or motor. 


® High speed timing, from 40 sec. up. 
® Immediate automatic resetting 
® Push button and remote control 





Any number of standard units can be 
combined for 


Sequence Timing and Recycling 
in continuous operation. 


For 


Production and Process Control 
Welding, Printing, Signaling 
Laboratory Use and Life Tests 


Write for literature 


PHOTOVOLT CORP. 


95 Madison Ave. New York City 














products, essential oils, perfumery chem- 
icals, leather processing agents, mothproof- 
ing agents, insecticides, fungicides, hydro- 
genated products and many others. 

A valuable feature is the large number 
of chemical specialties sold under trade and 
brand names. A new feature is the inclu- 
sion of Typical Specifications. It is stated 
in the preface that these were secured from 
manufacturers and represent a description 
of the product as marked and sold. 
—RICHARD RIMBACH 


WAUGH LABORA- 
Ave., New York, 
inches, containing 
(but limited distribu- 


Waugh Laboratories. 
TORIES, 420 Lexington 
1942. Binder, 9 11% 
eight sections. Free 
tion). 

Our policy is to describe in the ‘“Manu- 
facturers’ New Literature’ Department the 
commercial publications issued by labora- 
tories as well as by manufacturers. Excep- 
tions have seldom been made because it is 
difficult to lay down a sharp line dividing 


the purely “commercial” from the purely 
“educational.” 

Technically, this publication is a “pros- 
pectus.” Physically, it is a book—such a 


sumptuous book that the girls who open and 
distribute the mail in this office instinctively 
or intuitively recorded it as a “book re- 
ceived, reviewer to be appointed” and put 
it on the editor’s Their instinct or 
intuition thus found an immediate answer 
to what might have been a knotty question 
of policy. 

Perhaps the best brief description of the 
contents of this book is its full title: 
“Waugh Laboratories—Its Services, Instru- 
ments and Facilities for Testing Structures, 
Equipment and Materials. Also a pictorial 
presentation of the types of Structures, 
Equipment and Materials most frequently 
requiring tests for Stresses, Strains, Vibra- 
tions, Acceleration or Sound.” 

Following a few introductory pages, there 
is a 32-page pictorial section containing 
hundreds of photographs arranged by fields 
of research as follows: Aviation Industry, 
Bridge Engineering, Combat Matériel, Re- 
inforced Concrete, Marine Engineering, Oil 


desk. 


Industry, Railroad, Steel Structures. 
Throughout this section (and elsewhere 
throughout the book) there are colored in- 


dex signals and numbers which vividly and 
unmistakably refer the reader to the classes 
and types of instruments used in the pic- 
tured applications—the colors matching the 
colored tabs on the initial pages of the 
seven subsequent sections wherein instru- 
ments are described. 

These instrument sections are as follows: 


Induced Vibrations and Forces; Vibration 
and Noise Measuring; Strain Measuring; 


Auxiliary Tools for Vibration Analysis; 
Loads, Forces and Shocks; Time, Space and 
Movement Recording; Heavy Testing. 
Most of the instruments are well-known 
items of well-known makes; are of 
special design. Their descriptions are edu- 


some 


cational rather than commercial, so that 
this book as a whole is radically different 
from a commercial catalog. The reader is 
almost startled when he comes across a 
brief unobstrusive statement that he may 
rent the instruments for specific tests or 
even purchase them outright. 

Although this book is free and although 


its purpose is to expand the business of the 
Waugh Laboratories, it certainly deserves 
a better fate than that usually suffered by 
“a piece of advertising literature.” It un- 
doubtedly will earn for itself a prominent 


place on the bookshelf (and in the mem- 
ory) of many an industrialist. 
—M. F. BEHAR 


Progress in the Art of Metering Electric 
Energy. COMMITTEE ON INSTRUMENTS AND 
MEASUREMENTS, American Institute of Elec- 
trical Engineers, New York, 1941. Paper, 
814 X 11 inches, 36 pages. Price 25 cents to 
members, 50 cents to nonmembers. 

This carefully prepared history of the 
metering art contains four parts: I.—Ori- 
gins, covering invention and pioneering de- 
velopment before 1900, with particular at- 

Continued on page 658 








PERMANENT 






MAGNETS 


LET’S 
Research 
Together 


You with your knowledge of and 
experience with permanent mag- 
netism as applied particularly 
to your own problems and 
projected plans. 


We with our broad knowledge 
of and experience with the sub- 
ject, gained by designing and 
making permanent magnets for 
many different companies, 
among which are leading manu- 
facturers of the most important 
instruments used by the armed 
forces. 


Yes, let's research together. 
Two interested and qualified 
viewpoints . focussed on your 
problem. 





10-CC-83 





CINAUDAGRAPH 


CORPORATION 


STAMFORD, CONNECTICUT 
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for something? 


UN RADIO 
OFFERS 


Fast Delivery 
FROM STOCK 
ON ALL STANDARD 


RADIO PARTS 
RADIO TUBES 


and 


INDUSTRIAL 
ELECTRONIC 
EQUIPMENT 


SEND FOR THIS 


FREE 800 PAGE 


CATALOG 


Everything in radio and electronics at 
your fingertips! This great, massive 800 
page book is yours simply for the ask- 
ing if you are actively engaged in 
purchasing, specifying or expediting 
for the war e‘fort. Write to us today 
on your company letterhead stating 
your title. 














FOR PROMPT 


SERVICE 


Telephone BArclay 7-1840 





BACK THE ATTACK! 
BUY MORE BONDS--NOW! 











New York’s Oldest and Most Complete 
Radio-Electronic Supply House 





YRADIO CO. 


~ 212 FULTON ST. 
~NEW YORK. N. Y. 
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In this department we report ALL pieces of new literature pertaining to Instr 
received from the manufacturers. To assist in the War Effort we urge readers to request ONLY 
those bulletins which will be of value to them. Use the coupon on the facing page 
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K-293 Use of 
8144” K 11”, 4 


Gage Blocks. 


pages, illustrates and de- 


scribes numerous uses of these stand- 
ards of measurements as they are em- 
ployed daily in both the _ inspection 
departments and in the machine shops. 
George Scherr Co., Inc., 128 Lafayette 
St., New York, N. Y. 


K-294 Precision Snap Switches. Cata- 
log 60, loose leaf folder, 8%” X11”, 38 
pages gives dimensions, characteristics, 
prices covering the following: Bakelite 
Microswitch; Metal-Clad Microswitch: 
Micro Limit Switch; Explosion Proof 
Microswitch; Splash Proof Microswitch; 
Microswitches for Aircraft. Micro Switch 
Corp., Freeport, Ill. 

K-295 Jewel Light Assemblies. Form 5, 
81%" X& 11”, 6 pages illustrates many dial 
and jewel pilot light assemblies. Drake 
Mfg. Co., 1713 W. Hubbard St., Chicago, 
fll. 


K-296 Small (1/1500 H.P.) Motor, Bul- 


letin 1024, 8%” 11”, 4 pages describes 
the new Type K frame motor, Bodine 
Electric Co., 2254 W. Ohio St., Chicago, 
Ill, 


K-297 Reducing Light Reflection of 
Optical Surfaces, Bulletin, 8%” xX 11”, 10 
pages, gives information concerning the 
Opticote and Reflecticote surface. The 
history of the process and the effects on 
exposure, picture quality and optics are 
included. Vard Mechanical Laboratory, 
2980 E. Colorado St., Pasadena, Calif. 

K-298 Valwe Operators. Catalog A&, 
814%” K 11”, 4 pages describes a mechan- 
ism designed for industrial operation of 
valves, dampers, or other control devices 
between two adjustable positions for 
regulation of temperature, pressure, flow, 
or level. The literature covers essential 
engineering information, design features, 


and operating data. Valves, commonly 
mounted to this unit, are illustrated: 
and, tabular data are given to dimen- 
sions and operating force. Automatic 


Temperature Control Co., Ine., 34 E. Lo- 
gan St., Philadelphia 44, Pa. 

K-299 Laboratory Utilities. Catalog 
600, 8%” X 11”, 112 pages containing de- 
tailed information on an extensive va- 
riety of laboratory apparatus and equip- 
ment, many new “wrinkles” in familiar 
items, dozens of practical ideas for step- 
ping up laboratory efficiency. Precision 


Scientific Co., 1750 N. Springfield Ave.., 
Chicago, IT11. 
K-300 How to Keep Flowmeters Ac- 


curate, Reprint 28, 8%” x 11”, 8 pages 
is a guide to accurate metering, written 


by W. C. Bennett. The author has 
achieved an intensely practical presen- 
tation. With no waste words he tells 


how to prevent and cure meter ills to the 
end that the flow charts of America’s 
central stations, institutions and indus- 
trial plants may do a 100% job. Cochrane 


Corp., 17th and Allegheny Ave., Phila- 
delphia, Pa. 
K-301 General Radio Experimenter. 


The August issue of this publication has 
the following articles: Effect of Humidi- 
ty on Electrical Measurements: Check- 
ing the Accuracy of Aircraft Tachome- 
ters; Torsional Vibration Analysis. Gen- 
eral Radio Co., 30 State St., Cambridge, 
39, Mass, 

K-302 
i... 


586, 
two 


8% ” vv 
types of 


Capacitors. Form 
pages illustrates 


capacitors: the bushing mounted capaci- 
tors’ and the _ silver mica capacitors. 
Centralab Div., Globe-Union, Inc., Mil- 
waukee, 1, Wis. 


K-308 Control Equipment for Foundry 
Sand Reclamation. The September issue 
of Wheelco Comments is devoted to sand 
reclamation control at Wright Aero- 


Folder, 


nautical. 


Wheelco Instrument H 
rison and 


Peoria Sts., Chicagy I] 


K-304 Eleetrical Connectors. Visual 
wall charts which will be of immensa 
value to all branches of the Army, Navy 
and industry using standard Army. Nay; 


Specifications, electrical 
described in a 4-page 
Electric Development Co., 
St., 31, 


connectors are 
folde) Cannon 
3209 Humboldt 
Los Angeles, Calif. ; 


K-305 Solving Industrial Crimes, Case 
No. 29 describes the use of a graphic 


wattmeter for studying power problems 
of a New Jersey plant and which dis. 
closed a 50% labor loss.. Esterline-Angys 
Co., Ine., Indianapolis, Ind 

K-306 Permanent Magnets. Manual N; 
2, 8%” X 11”, 30 pages, has a 
number of views showing the en 
ing and production facilities of Indiana 
Steel Products. Other sections of th; 
Manual are devoted to Fundamenta 
Considerations of Permanent Magnet Ap- 
plications; Permanent Magnet Materials 
and Their Comparative Values; Physi 


large 


gineer- 





Characteristics of Alnico; Factors of Ds 
sign, Magnetizing, Testing and Aging 
Indiana Steel Products Co., Valparais 
Ind. 

K-307 Sound Advances. The publica 
tion published by the Sound Apparatus 
Company in July is devoted to the d 
velopment of automatic graphi: 
ers. The first issue fully describes th 
Model PS automatic high speed pow: 
level recorder. Sound Apparatus Co 


W. 46 St., New York, 19, N. Y. 

K-308 Micro Projector. Folder, 8% 
11”, 6 pages contains complete operating 
instructions for the projector. Various 


methods in preparing charts for th 
checking of angles, radii, tapers, et 
are covered. George Scherr (C 128 
Lafayette St., New York, 13, N. Y 


K-309 Surface Plates. Leaflet, 3° 
81%", 6 pages describes a new develo; 
ment—a granite surface plate It 
claimed that an extra hard precision sur- 
face lasting many years under 
conditions is assured. Herman Stone ( 
324 Harries Bldg., Dayton, 2, Ohio. 

K-310 Plug and Ring Gages, Leaflet 
8%” X* 11”, 4 pages catalogues sizes and 
prices, Acme Industrial Co., 200 N. Lafli: 
St., Chicago, Ill. 


norma 


K-312 Dial Indicator, Folder, 842” 
11”, 4 pages, describes the Testmaste! 
a miniature gage adaptable to all to 
posts, height and surface gages, et 


Federal Products Corp., 1144 Eddy St. 
Providence, R. I. ; 
K-313 Boiler Meter. Bulletin 420, 8%» 
xX 11”, 8 pages, describes the new Re- 
public meter which indicates, records and 
integrates steam flow from the boi'§ 
and records rate of air flow for combus- 
tion. Republic Flow Meters Co., 224 
Diversey Pkwy., Chicago, 47, III. 
K-314 Automatic Control and Record- 
ing Instruments. Bulletin 1880, 8%” 
11”, 4 pages, is a condensed index 
products and services of the Bristol © 
Waterbury, Conn. ; 
K-315 Boiler Water Control. Bullet) 
L-50, 8%” X 11”, 1 page, explains the 
No. 247 boiler water feeder and sh‘ 
the application of the No. 29 safety re!" 
Miller, Wrigle) 





f 


valve. McDonnell & 

Bldg., Chicago, Ill. : 
K-316 Relief Valves, Reprint 26 84 

«x 11”, 4 pages, shows new sizing 


on relief valves used for protectin 
pressure equipment. Cochrane Corp 


and Allegheny Ave., Philadelphi 
Pa. ‘ 
K-217 Tensile Tester. Bulletin, *% 
11”, 4 pages, describes the ve! eer 
and thin plywood tester and its wus 


Some of the points it brings out 
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eming ~ require no special prepa- 
Neggot can be made in a matter 
pion, a. nd variable human judg- 
f secone reliably checked or veri- 
nents 4 readings on the device with 
ied by @? rouble. Streeter-Amet Co., 





yle 0! ‘od Ave., Chicago, Ill. 


mite News. The <Aug.-Sept. 
article entitled “Exploring 
Wi with the Electron Micro- 
oO te Mfg. Co., 4835 Flournoy 
Ill. 

jugs and Jacks. Catalogue 830, 
4 pages, catalogues U. S. 
lavy Specification plugs and 


















strum ‘ * ersal Microphone Co., Ltd., 
entation ET 
eque +O y y Calif. ; s 
: NLY 29) Photoelectric Smoke Meter, Bul- 
ge “91 ~ 11”, 5 pages, _—_—— a 
—— emoke meter which can be used on 
ic. be aan i well as furnaces. Pho- 
R volt rer 95 Madison Ave., New York, 
t ’ 
ae Photoelectric Recorder, Bulletin 
= nA -2394 5 8” xX 10%”, 8 pages, de- 
“ vibes a high speed photoelectric re- 
Army, “der for temperature surveys, develop- 
Army, yMnent testing, high speed recording, pres- 
nectors aref ire measurement, physiological _re- 


Cl innon 


9H imboldt 


bearch, € 
e Sche ne etady, . 
K-322 pH Indicator. 
nescribes a new and improved portable 
mniversal pH indicator which, direct 
eading with glass, hydrogen and quin- 
electrodes, with the following 
(1) self-contained electrodes 


i 


juipment tests. General Electric 
a 


Catalog E-963, 





rimes, Cage 
a B£Taphie 
I Problems 
Which dis. 


li rone 
line-Angus dre 


pdvantages: 


Manual N f new and improved design; (2) in 
B a ghee nddition to the standard 50 ml sample 
or fs ee Mmeaker, a small volume holder for sam- 

nsineer- #.. of approximately 2 ml; (3) a reduc- 


ion in the number of knobs and switches 
ised in standardizing and measuring; 
4) a polarity reversing switch for the 
It range. Leeds & Northrup Co., 4934 
tenton Ave., Philadelphia, 44, Pa. 

K-323 Electronic Tubes, Loose Leaf, 
nd Aging Mp%” X 11”, 12 pages, contains technical 
~ Mata pertaining to the various electronic 
power and transmitting tubes now manu- 
actured by this organization for Army, 
Javy and Air Corps application. Elec- 
ronic Enterprises, Inec., 65-67 Seventh 
ic record. Ave,, Newark, N. J. 

K-324 Relays. Folder, 8%” X11”, 4 
ages, illustrates a number of mercury 
jlunger relays. List prices are shown for 
relays using standard coils for 110 volts 


ns of the 
ndamenta 
lagznet Ap- 
Materj 
Physic 
Ors of De 


ils 
aipar Lisy 


publica 
Appar itus 
the ds 


r, 814" 0 cycles, 220 volts 60 cycles, and 115 
per Its d.c. H-B Electric Co., 6122 N. 21 St., 
Vari hiladelphia 38, Pa. 

for the K-325 General Radio Experimenter, 
ers, et he September issue has an article en- 
Co., 128 itled “Identification of Harmonics in 


, a 
Y Harmonic Series. ’ General Radio Co., 30 
‘ state St., Cambridge 39, Pa. 


| Me K-326 Magmotor Memo. The Carter 
ee 2 fotor Co., 1608 Milwaukee Ave., Chicago, 
"FON SUr- Bll, have started the publication of this 


norma lew periodical for communication, radio 
and electronic engineers. 

K-327 Dynamotors. Catalog 100, 8%” 
x11”, 10 pages, catalogues a number of 
i] fl ~ #dynamotors for aircraft, marine, police 
area and all mobile radio equipment. Carter 
Motor Co., 1608 Milwaukee Ave., Chicago, 
dil 

K-32 Automatic Control. 3ulletin 
DM006, 18” K 24”, 2 sides, illustrates au- 
tomatic control and recording instru- 
ments as well as several recent applica- 
tions. Bristol Co., Waterbury, Conn. 
ow Re- W..7329 “Holocator.” Form 108, 814” X 
11”, 4 pages, illustrates a toolmakers’ de- 
vice for precision drilling, reaming and 
layout of dies and drill jigs. Dayton 
904) Meosers Mfg. Co., Minneapolis, Minn. 

K-330 Spectrometer. Sheet, 8%” x 11”, 
1 page, describes a precision spectrom- 
eter designed for prism and refraction 
ingle measurements and for general 
Spectroscopic determinations having an 
accuracy of 10 seconds. O. C. Rudolph, 
at) Van Dam St., New York, N. Y. 

_.K-331 Motor Driven Controls. Bulletin 
‘l, 84" x11", 4 pages, illustrates a 
humber of applications of these controls 
Reynolds Electric Co., 2650 W. Congress 
dt., Chicago, Tl. 

_K-332 RMA Resistor-Condenser Color 
Code Wall Chart, Chart, 8%” xX 11” pre- 
sents in both pictorial and convenient 
abular form the complete RMA resistor 
and condenser color codes and also the 
aire rent color code marking arrange- 
ments used by all resistor and molded 
ae condenser manufacturers. Radio 
Place nical Publishing Co., 45 Astor 

ace, New York, N. Y. 
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the GAERTNER 
TOOLMAKER MICROSCOPE 


for length, coordinate and angle measurements 


The Gaertner Toolmaker Microscope enjoys preferential acceptance in 
industries devoted to the production of precision parts. 


The instrument is widely used in United Nations war plants to inspect work 
in progress and finished work—to measure form tools, milling tools, drill 


jigs, templets and gauges, machine parts, taps and hobs 
various thread measurements. 


to perform the 


It is an accurate, reliable and durable instrument incorporating fine machin 
ing and carefully adjusted optical parts. 


THE 
GAERTNER SCIENTIFIC CORP. 


1211 Wricutwoop Ave., Cuicaco (14), U.S.A. 


Send for Bulletin 147-14 





TO 


PREVENT WASTE 


AND AID THE WAR EFFORT 


(1) Request only the literature that will aid you. (2) Paste the coupon on a 
government postal card addressed to /nstruments, taking care to make all 
four edges stick. 


Instruments, 1117 Wolfendale St., Pittsburgh, Pa. 


(OCT. 1943) 


Please have the following catalogs, etc., reviewed in this issue sent to me. 


I also desire further information concerning the following new products described in 


this month's “New Instruments’ Department..................0c0ceccees 


Name 


Cagwany.<...:.. 
Co.’s Address.... 


(OR) 


Home Address 
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RAWSON 
D.C. MULTIMETERS 


Type 501A 
Accuracy ¥/2 of 1% 


Readings from 2 microamps to 1 
ampere on 5 ranges, and 20 micro- 
volts to 1000 volts on 9 ranges. 


Also 
THERMAL MULTIMETERS FOR A.C. 
Special Apparatus Built to Order 


RAWSON ELECTRICAL 
INSTRUMENT COMPANY 


110 POTTER ST. CAMBRIDGE, MASS. 
Representatives 


CHICAGO NEW YORK CITY 











AIRCRAFT 
THERMOCOUPLES 


Gasket or Blind Rivet Type 
Thermocouples 


Calibrated Lead Wires 
Firewall Connectors 


Army, Navy and Commercial 
Types 





THE WINSLOW | COMPANY 


NCORP< 


9 Liberty Street, iit eS 


Page 658—I nstruments—V ol. 16 





tention to the men responsible ; II.—Growth 
and Development, outlining progress in the 
art from 1900 to the present, in improved 
methods and adaptations to modern pro- 
duction trends; III.—Special Applications, 
showing how the basic energy-metering unit 
has been modified for use with three-wire 
and polyphase circuits and describing the 
development of demand meters; IV.—Cali- 
bration and Installation of Watt-Hour Me- 
ters. An appendix to the series lists sources 
of material, not only books and magazine 
articles, but museums and collections, and 
includes a tabulation of significant meter 
patents. Believed to be the first historical 
survey of this type on the subject of meter- 
ing, the report not only has great value 
and significance for all those interested in 
meters, but also constitutes an important 
chapter in the yet-unwritten history of the 
electrical industry. -RICHARD RIMBACH 


ADVERTISERS 


Glass: The Miracle Make, 
PHILLIPS. Pitman Publishins . 
York, 1941. Cloth, 6 x 9 inch 
pages. Price $4.50. 

The book is a popular pres 
subject and is divided into tw 
1—History and Technology 
Applications. 

Aside from the historical 4 
vide interesting reading, the 
struments will find the bool 
the description of various 
processes are given in detail. 7 
instruments in batch collecti; 
annealing, glass working and 
described. 

The chapter 


melti 
tion a 


entitled “Glass 
and Technology” is a brief de: 
the application of glass to inst, 
apparatus used in research. 

—RICHAL 


Scien 
I iption 
ents ay 


RIMBAg 
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